Bell X-14 Flies; 


Transition Next 


A McGRAW-HILL Doppler Systems 
Enter Civil Field 


Bell X-14 VTOL = 
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this trademark stands for the finest industrial gearing made 


hes working for you 


This man is hard to please. Nothing short of optimum accuracy and 
conformity to specifications satisfies him. We like it that way, and are 
glad we have many more people in the Inspection Departments here 
at Foote Bros, just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. It must be, because quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 

It is men like these who work for you, and, in a very real sense, 
are the guardians of the Foote Bros. reputation for producing the 
finest components and assemblies of their type. 

Another reason to come to Foote Bros. first, when it comes to 
aircraft power transmission, actuation, or gearing. 


Beltor Pouser Mrough Beller Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard, Chicago 9, lilinois 
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Who alt Andle Fuel Cells for the Tough Ones? 


uilders faced with the problem of taming new and furious fuels 
BWering tomorrow's planes and missiles have discovered an ace in 


ue ell experience of the Goodyear Aviation Products Division. 


s company has unrivaled facilities and proved capabilities in the field of fabricating 


cells for the new high-energy fuels. 

Goodyear plants in Akron and Los Angeles have pioneered new materials and developed 
ingenious cells to cope with the temperature extremes, corrosive characteristics and 
other problems involved in the safe handling of today’s monopropellants and fuel- 
and-oxidizer systems. 

As a result, the list of planes and missiles which are utilizing this Goodyear engineering 
reads like “Who's Who” in powered flight, today — and tomorrow! 


Why not let this Goodyear knowledge and engineering skill take the tough ones off 
your hands? Write for information. (We have some mighty interesting findings which 
might well advance the flight date of your project by months.) Address: Goodyear, 
Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California. 


Fuel Cell Engineering by 


AVIATION 
PRODUCTS 


Where Research 
And Development work 
To Advance America’s Global 
Position In The Kace 
For Air Power 


id 
GOOD*YEAR, 
ad 


A World of experience in: Passenger seats, 


Pilot and Crew Seats, Buffets, lavatory units 


and kindred aircraft interior equipment. 


seating... for aireraft interior equipment 
For your requirementedn aircraft pe —— 
| 
a subsidiary of Weber Showease and Fizt 


AVIATION CALENDAR 


July 12-13—British Lockheed International 
Acrobatic Competition, the National Ai 
Races (third round) and the King’s Cup 
Air Race, Coventry Civil Aerodrome, 
Bagington, England 

July 13-19-1957 Jaycee Air Cruise, Phila 
delphia, Pa.-Las Vegas, Nev. Write: G 
Ralph Guthrie, Air Cruise Chairman 
Jumor Chamber of Commerce, 121 S$ 
Broad St., Philadelphia, Pa 

July 28—Third Annual Javeee Air Fair 
sponsored by Portland (Oregon) and 
Junior Chamber of Commerce, Portland 
International Airport 

July 31-Aug. 4—Eleventh Annual National 
Convention, Air Force Assn., and Air 
power Panorama, Sheraton-Park and 
Shoreham Hotels, Washington, D. 

Aug. 1-2—Second Annual Exiborama and 
First Annual National Photo Instrumenta 
tion Symposium, Society of Photographic 
Instrumentation Engineers, Ambassador 
Hotel, Los Angeles 

Aug. 5-10—National Naval Aviation Meet 
ing, Institute of Aeronautical Sciences 
U.S. Grant Hotel, San Diego, Calif 

Aug. 10-11—Midget Airplane Races, Osh - 
kosh, Wis 

Aug. 20-22—Bendix-Scintilla International 
Ignition Conference, Sidney, N. ¥ 

Aug. 20-23—Western Electronic Show & 
Convention, Cow Palace, San Francisco 

Aug. 26-28—Gas Dynamics Symposium 

Transport Properties in Gases at High 

lemperature and Pressures Pechno 

logical Institute Northwestern) Univer 


sitv, Evanston, 
Aug. 31-Sept. 1—Midget Airplane Race no cloud above 
Ft. Wayne, Ind 


Sept. 1-15—Sixth International Acronautical no earth below 
Conference, Royal Aeronautical Society 
and Institute of the Aeronautical Scien f k d 
Iclkestone and London, England eee a universe oO s y an GO » 
Sept. 2-8—1957 Flying Display, Society of 
British Aircraft Constructors, Farnbur Advanced missiles are blazing new trails in the universe of 
ough, England outer space... and precision components help determine 


Sept. 3-14—11th General Assembly, Int the success of their high speed, high altitude course 
(Continued on page 6 


Experience, skilled personnel and modern facilities at 
Lavelle are focused on the precision fabrication of Missile, 


AVIATION WEEK ° JULY 8, 1957 Engine, Airframe, and Electronic components in titanium 
a aluminum, stainless steel and other heat resistant, high 

@ Vol. 67, No. 1 a: strength alloys to the most rigid specifications 

with Ram jet engine cone and diffuser sections, fuel manifolds, 
Ge Compete, flame holders, combustion chambers and liners are typical 
ising ond Subscription, components made by Lavelle for major manufacturers 
They rely on Lavelle’s quality workmanship, dependable 
Smith, Vier President and Director: 3 Where your production standards demand only the finest 
Sales: Venezian, Vier President and Cireulation in reliable components .. . contact Lavelle!’ 


‘ 


nat 
Subscriptions are solicited only from persons who have 
a commercial or professional interest in aviation Position 
and company connection must be indicated on subscription 
orders 
Sing! Subscription ate United Stat 
and possessor a yea Canada a vear 
Second ma ewe at Alban 
N.Y Printed in A 1ST bw Metiraw 
Publishing Co, I All rights reserved. (Cable 
\dd Metiraw New York cor 
ned h AVIATION WEEK are AVIATION. AVIA A 
TION NEWS AT TRANSPORT ARHONATTICAI 
ENGINERRING and AIRCRAFT JOURNAT A 
net 
Su pt ior Addre espondence and chanee of 
a‘idre to Subscription Manag Aviation 
42nd Street, N y NY Bit 
should give old « we new ad ne 


4 LAVELLE AIRCRAFT CORPORATION NEWTOWN, BUCKS COUNTY, PA. 
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Craig Helicop-Huts LM-120 (134 long) and LM-150 (96" long) being transported by helicopters. 
SOMETHING NEW IN THE AIR... 


New, longer, roomier Craig Helicop-Huts* 
pack more payload than ever! 


How much room does a communications system occupy? 


The answer varies, of course. 


Phat’s why CRAIG now manufactures the light- 


weight, air-transportable Helicop-Hut in varying lengths from 76” to 134” (inside 
dimensions), with capacities up to 433 cubic feet. 
This means more room inside, bigger payloads, with no loss of air-transportability. 


And with so many more sizes and capacities to choose from, these versatile, insulated 
“flying”’ shelters can now accommodate virtually any radar, navigation or communica- 


tion system requirement, 
Delicate electronic components and systems are now fully protected against 
Ask about current delivery 


shock, vibration, and extreme environmental conditions 


schedules, 


Features: 


+ Light weight - 
ing to size 
Payloads up to 6000 pounds 

Insulation factor 0.24 

Aluminum skin bonded to polyurethane 
foam core for maximum strength, mini- 


950-1200 pounds, accord- 


mum weight 

Equipment Mounting facilities in floor, 
walls and ceiling 

Inside dimensions — from 

76" x 76" x 76” to 134" x 76” x 734%" 
Field and Laboratory Tested 

Official military nomenclatures-meet Gov- 
ernment specifications for world-wide use 
Special accessories: lifting device for truck 
loading; quickly attachable dolly for 
towing. 


For complete information, write CRAIG today. 


SYSTEMS, inc. Dept. N-7, Danvers, Mass. Tel.: SPring 4-1870. 


Special lifting device makes truck loading simple 
and quick. Helicop-Huts are also transportable 
by C-119 or larger cargo aircraft. 


“TRADE MARK 


WESTERN DIVISION: 62/4 West Manchester Avenue, Los Angeles, 45, California ORegon 8-0025. 


OTHER CRAIG PRODUCTS .. ~. - transportable and mobile electronic systems, shelters, 
trailers, vans, mobile control towers, missile carriers, re-usable containers, antenna lowers and masts. 
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AVIATION CALENDAR 


(Continued from page 5) 


national Union of Geodesy and Geo 
physics, in conjunction with Interna 
tional Geophysical Year, University of 
loronto, Canada 

Sept. 9-13—Annual General Meeting, Inter 
national Air Transport Assn., Madrid 

Sept. 9-13—Twelfth Annual Instrument- 
Automation Conference & Exhibit, Cleve 
land Auditorium, Cleveland, Ohio 

Sept. 13—Third Pacific Area National Meet 
ing, American Society for Testing Ma 
terials, Sheraton-Palace Hotel, San Fran 
cisco Calif 

Sept. 15-1957. Garden Party and Flying 
Display, Royal Acronautical Society, 
ley Aerodrome, Weybridge, Surrey, Eng 
land 

Sept. 26-27—Fifth Michigan Acronautics 
Conference, jointly sponsored by Univer 
ity of Michigan Transportation Institut 
Western Michigan University, and The 
Acro Club of Michigan, Alpena, Mich 

Oct. 1-5—National Acronautics Meeting, Au 
raft Production Forum & Aircraft Fng 
neering Display, Hotel Ambassador, Los 
Angeles 

Oct. 2-4—Tenth Annual Meeting and 
Forum, National Business Aircraft Assn 
Cosmopolitan Hotel, Denver, Colo 

Oct. 6-12—EFight International Astronaut: 
cal Congress, Barcelona, Spain; Regis 
trar Agrupac ion Astronautica spanoia, 
Arda, Generalissimo Franco, 377, Barc 
lona 

Oct. 7-9—13th Annual National Flectronics 
Conference, Chicago, Il 

Oct. 7-10—Triennial Inspection, Lewis 
Flight Propulsion Laboratory, Cleveland 

Oct. 7-12—Fighth Annual Congress, Inter 
national Astronautical Federation, Barce 
lona, Spain. For details write: IAF, 35 
Lowell RKd., Concord, Mass 

Oct. 9-11—National Fall Convention, So 
ciety for Experimental Stress Analysis, FE 
Cortes Hotel, San Diego, Calif 

Oct. 21-22—Canadian Aeronautical Insti 
tute-Institute of the Acronautical Sciences 
Meeting, Montreal, Canada 


Oct. 21-23—Conference on new develop 
ments in the field of powc! American 
Society of Mechanical Engineers, Ameri 


cus Hotel, Allentown, Pa 

Oct. 24-25—Fourteenth Annual Display, Au 
raft Electrical Equipment, Aucraft 
trical Society, Pan Pacific Auditorium 
I Os Ange kk Calif 

Oct. 28-31—Second Winter Meeting, Am 
can Nuclear Society Henrys Hudson 
Hotel, N.Y 

Oct. 28-29—Third Annual Meeting, A 
ciation of the U. S. Army, Sheraton-Park 
Hotel, Washington, D. C 

Oct. 28-30—Annual Fast Coast Conferen 
on Aeronautical and Navigational F! 
tronics, Fifth Regiment Armory, Balt 
more, Md 

Oct. 28-31—National Industrial Packaging 
& Handling Exposition, Atlantic Cit 
Convention Hall, N. J 

Nov. 5-7—Joint Military-Industry Guided 
Missile Reliability Symposium (limited to 
those with Secret security clearances 
Naval Air Missile Test Center, Pt. Mugen 
Calif 

Nov. 18-29—International Air Transport 
Assn. Technical Conference, Miami, Fla 
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Pesco submerged fuel 
booster pump . . . removable 
from top of tank. 


for a new breed of airliner... PYOpyet 
power 
and 

28 Pesco 


pumps 


Pesco Cartridge® pump 
for precise 
propeller pitch control. 


B The new Lockheed Electra is the first of the 
planes-of-tomorrow that will introduce a new era of 
| air travel. And naturally enough, the Electras will 

be equipped with 28 Pesco fuel and hydraulic pumps. 


As these turboprop-powered airliners cruise along 
at 7-miles-a-minute, Pesco pumps will be quietly 
performing vital jobs—transferring fuel from 

wing tanks to engines . . . providing a pressurized 
flow of fuel into the 3,750-hp engines. . . regulating 
the pitch and feathering action of the propellers. 


Pesco motor-driven 
hydraulic pump for emergency 
propeller feathering. 


Pesco is proud to have been selected as the 
sole source for these accessories. It is more 


aco main engine evidence that Pesco means progress in pumps 


fuel pump. for aircraft, missiles and industry. 


PESCO PRODUCTS DIVISION 


BORG-WARNER CORPORATION 
24700 North Miles Road «+ Bedford, Ohio 


BW means progress in pumps 
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why tear down | 
when you can 
see into? 


Tearing down costs money .. . lots of it. 


~ Radiography saves money . . . lots of it. 


Proof? 
Listen to one user's experience with radiography 
in aircraft inspection . . . “it is estimated that 80 manhours 
would be required to disassemble, visually inspect and reassemble each of the 
main landing gear cylinders. X-ray requires only 2 manhours per landing gear 
to perform a similar inspection.”* 
| 
Seventy-eight hours saved in a single inspection! 
Testimony like that underlines why a modern 
maintenance program can’t afford | 
to do without radiography. 
To find out how radiography (gamma or x-ray) will fit into 
your Own operation, cot in your local Picker man 
(there’s probably a Picker district office near you: White Ploins, N.Y. Ss 
see local ‘phone book) Or write or telephone us. White Plains 8-0080 y 
i 
Excerpt from a field report of leading airline 
Particulors on request 
ol 
cl 
PICKER... for everything in industrial fivoroscopy and radiography 
ANDREX lightweight portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV and Androscope X-ray Stress Analyzer, 
BICKER x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable, 260 KV heavy-duty, x-roy f 
diffraction apporatus, royproof inspection cabinets. 
ACCESSORIES . . . films, tanks, darkroom sundries, illuminators, everything 
OPERATIONS units for isotope radiography—sources, equip toiners for Iridiym D 
obolt an viium'7e 
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How to be a magnetic tape recording expert 


Introducing a useful new brochure on tape in instrumentation 


Tape is the stuff of which memories are made 
— the versatile data memories for a jet propelled 
age of electronic miracles. If you are one who 
keeps up with times and techniques, it is a field 
well worth knowing. This new brochure gives a 
wide-angle view of the whole subject. 


Typical pages 


What kinds of applications do you think of 
when magnetic tape recording is mentioned? 
Sound recording, of course, and telemetering, if 
you are in that business. But what about simulat- 
ing a rough road to test truck axles, controlling a 
milling machine to cut an aircraft wing section 
out of a solid billet, monitoring for a sudden oc- 
currence that may happen only once in a year or 
two, recording data that can be reduced to graphs 
and tabulations without ever being touched by 


human hands? These and many more are de- 
scribed. 

How significant is the fact that magnetic tape 
recording re produces data in the same electrical 
form in which it was recorded? Enormously im- 
portant, when you realize all the things the repro- 
duced data can do that couldn't be done with the 
original signals or with the common forms of vis- 
ual rec ording For¢ xample the data can be slowed 
down to look at fast transients. It can be speed d 
up for wave analysis. It can be read out in any 
form. A tabular comparison between original sig- 
nals and taped signals gives the full story. And a 
step-by-step pictorial demonstration of magnetic 
tape recording and reproduction puts the electri- 
cal-data idea into tangible, easily visualized form. 

What does the data on magnetic tape look 
like? You can’t see it, but the brochure will give 
you an idea of what it would be like if you could, 
And incidentally this may help to clarify the dif- 
ferences between various magnetic-tape-record- 
ing tec hniques 

Do you talk in tape’s language? When is a 
tape recorder not a recorder? What is the differ- 
ence between a channel and a track? What is a 
servo speed control? A much needed glossary 
gives the consensus of our views on terms. 

For whom did we write this booklet... the 
expert, or the man for whom the whole subject is 
new? Both. It is written and illustrated so that 
any engineer or technically trained person can 
readily grasp the concepts and gain a broad un- 
derstanding of the subject. If you are one of those 
who has already worked extensively with tape, 
you will find some new twists in the way the sub- 
ject is explained, and perhaps ideas on new areas 
you hadn't explored. And incidentally, a copy of 
this brochure in some handy file will give you a 
good start in indoctrinating that new man in the 
department. 


For your copy, write 
us today on your com- 
pany’'sletterhead. Ad- 
dress your request to 


Department UU-5 


AA) | 
FIRST IN MAGNETIC TAPE INSTRUMENTATION 


}934 CHARTER STREET 


| CORPORAT oN 


REOWOOD CITY. CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world 
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N303AA 
AMERICAN 


Cam 


Getting there in a hurry is only half the story behind the success of American's 
“Royal Coachman”. Further facts—this DC-7 nonstop flight offers true luxury 
features at aircoach fares—seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s even a passenger 

lounge for relaxation. 


But even more important to American is the reliability of its equipment. That's why 
American uses Sinclair Aircraft Oils exclusively. They give maximum protection 
against engine heat and friction. 


45% of the oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
You too can place your confidence in Sinclair Aircraft Oil. 


SINCLAIR AIRCRAFT 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 
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DESIGN...FABRICATION...TESTING 


REINFORCED PLASTICS 


Brunswick assemblies in service and 
in production include units of honey- 
comb core, foamed in place, solid 
laminate and anti-icing reinforced 
plastics. Facilities include complete 
equipment for electronic testing of 
every type of radome. 


BRUNSWICK 


— 


WING TIPS BOMB BAY DOORS 


METAL HONEYCOMB 


Brunswick uses metal honeycomb 
core in many fabrications, includ- 
ing those requiring compound curva- 
tures and extremely close tolerances. 
A wide variety of advanced adhesive 
systems is available to meet your 
exact requirements. 


RADOMES CONTROL SURFACES 


CONVENTIONAL METALWORK 


Pressurized windshield and canopy 
assemblies, major radar assemblies, 
ailerons and flaps are among the 
conventional units currently being 
supplied the aircraft industry. To 
put Brunswick’s complete facilities 
at your service, write or phone today. 


—X> 


CANOPIES FAIRINGS 


THE BRUNSWICK-BALKE-COLLEN DER COMPANY ¢23 south Wabash Avenue, Chicago 5, lilinois 
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If you use stainless or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It’s 
58 pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 


TRENT TUBE COMPANY 


A Subsidiary of Crucible Steel Company of America 
GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF 


erties, bending, joining and installation hints. 

We can’t guarantee how long the supply will last 
To be sure of getting your free copy, why not clip 
and mail the coupon now? 


Trent Tube Company 
East Troy, Wisconsin 


Please send me ao copy of your new tubing handbook. 


New book tells full story of stainless 
‘* 
ONTOUR) | 
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tomorrow 


Open ears lead to the open thinking that 
made possible today’s rocket powerplants. 
They are alert ears—ears acutely sensitive 
to the unsolved problems that must be 
conquered in designing powerplants for the 
vehicles of the future. 


RMI puts a premium on just such thinking. 
Its engineers and scientists form a talented, 
alert team, efficiently and effectively 
meeting the rocket power needs of tomorrow. 


Engineers, Scientists — Perhaps you, too, 
can work with America’s first rocket family. 
You'll find the problems challenging, the 


rewards great. 


for Progress 


REACTION MOTORS, INC. &. 


A MEMBER OF THE OMAR TEAM 
Deanvitte, NBw 
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ROTARY TORQUE BOOSTER 
TYPE 141F12 


The Type 141F12 Rotary Torque Booster is a fail- boost operation of the engine control. Construs 


safe hydraulic amplifier. It is commonly “sand- tion is such that input overloads of 600 inch 
wiched” between a turbojet engine control and pounds can be handled without damage 

the throttle lever — reduces substantially the 

pilot’s effort to move the throttle. In a typical Manning, Maxwell & Moore will gladly provide 
installation with a fuel supply of 200 psi, the eons Soe tance in applying the Type 
torque output to the engine control is 80 inch- 141F 12 Rotary Torque Booster to any installation 
pounds at an input level of 10 inch-pounds. Either where the torque necessary for angular position 
fuel or oil may be used as the operating medium ing exceeds specified requirement 


Pressures from 150 to 900 psig are suitable 

INTERESTING OPPORTUNITIES Gre now open to ele 
trical and mechanical engineers who become asso 
ciated with our Aircraft Product Dir ion Wie 
cordially invite you to write or phone Mr. J. W 
reliability of the Booster. Even if hydraulic power Cross, Manning, Maxwell & Moore, Inc., Shelter Roc 
should fail, a direct mechanical link permits no- Lane, Danbury, Connecticut 


Unique dirt-insensitive servo valve construction, 
plus double failure protection against torque 
feedback to throttle input, accounts for the high 


MANNING, MAXWELL & MOORE, INC. 
AIRCRAFT PRODUCTS DIVISION DANBURY, CONNECTICUT INGLEWOOD, CALIFORNIA 


OUR AIRCRAFT PRODUCTS INCLUDE; TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS * PRESSURE GAUGES * THERMOCOUPLES 
HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS 


MANNING 


FOR CONTROL SYSTEM DESIGNERS 
> 
| 
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BILL FOX, Convair's Senior Project Engineer on 

the F-102A, was graduated from the University of 
Virginia (BSME) in 1943. He has been with 
CONVAIR-SAN DIEGO since graduation, except for nine 
months with the U.S. Air Force. His success at 

Convair underscores the career opportunities 

for engineers at this “young man's company.” 


Pig) 


“Engineers —here’s how the first application of 
‘Area Rule’ made our Convair F-102A supersonic!” 


“A prototype of the F-102, Convair's unique delta-wing 
interceptor, was being tested. While design changes 
were being evaluated, our aerodynamics group at 
CONVAIR-SAN DIEGO recommended the application of a 
new N.A.C.A, theory — ‘Area Rule’ — that would reduce 
the airplane's drag in the transonic range... push its 
speed beyond Mach 1. 

“We put models through exhaustive wind tunnel tests. 
Mock-ups were built, checked and re-checked for con- 
struction details. A prototype based on the new ‘aero- 
dynamic recipe’ was ordered, Then, in just 117 days, a 
new airplane — the Convair F-102A — was completed. 
Its wasp-waisted appearance reflected the first applica- 
tion of ‘Area Rule’ — made the F-102A supersonic. 

“Important as this project was, it represents only one 
of the many creative assignments being solved at 


CONVAIR-SAN DIEGO—on projects like our F-102A Inter- 
ceptor and Convair’s 880—world’s fastest Jetliner. 

‘You will like this diversity of activity, and the Convair 
atmosphere, where you see and feel accomplishment. 
You will enjoy living in beautiful, smog-free San Diego. 

“For greater career opportunity, for stimulating diver- 
sity — for your future's sake — write for more information 
about CONVAIR-SAN DIEGO today!” Write Mr. H. T. 
Brooks, Engineering Personnel, Dept. 67C., 


CONVAIR 


SAN DIEGO 
3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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off the moon 


In a few short years space 
engineers will bounce a 
missile off the face of the 
moon and so glean valu- 
able information on prob- 
lems of interplanetary 
space travel. Chances are, 
Kx-Cell-O parts will help 
get that missile to its des- 
tination, playing a role in 
this, the conquering of our 
last great frontier: the 
universe, itself. Ex-Cell-O 
builds fuel nozzles, blades, 
rotors, valves, actuators, 
fuel controls, parts and 


assemblies for jet engines. 


CORPORATION 
DETROIT 32, MICHIGAN 


Aircraft Division 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER 
WITH PARTS AND ASSEMBLIES BY EX-CELL-O 
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2 Linear Actuator Model 1965 
Electromechanical ball bearing 
z jackscrew powered through 
< reduction gear box by 26 volt totally 
= Rotary Actuator Model 1524 enclosed D.C. motor. Provision on gear box . 
bad Motor: 400 cycle 115V. single for manual operation through flexible 1m 
es phase thermal protected explosion proof Western Gear drive shaft. Integral with unit are limit switches for 
. motor; 10,000 RPM output speed; meets accurate positioning and non-jamming mechanical 
. MIL-M-7969A specs. Actuator provides 100 RPM stop at extend position of jackscrew to absorb 
‘ at 50 inch pounds normal rated load, 150 inch full output of driving motor. Linear travel under 
. pounds maximum starting load. Available with limit normal operating load of 450 Ibs. over a maximum 
: switches to control number of revolutions of output operating stroke of 14.92 inches is 2.00 inches 
' shaft and slip clutch to provide for overload per second minimum, 3.00 inches maximum. Equipped 
. protection or prevent damage to driven with manual control system with provision for 
: equipment. Actuator meets MIL-A-8064 and emergency hand crank operation. Weight is 12 Ibs. 5 oz. 
‘ MIL.-E-5272 specs. Is equipped with emergency This actuator is typical of a wide range of linear 
; crank for hand operation. Can be supplied with units capable of axial thrust loads from 
° AN connector. Total weight 3% Ibs. 100 to 100,000 pounds. 
— 
HERE'S WHY YOU SHOULD 
H ESTERN EAR Call the Western Gear man now for consultation 
Western Gear is one of the nation's foremost onany problem involving motion or torque. 
' designed thousands of units. In many cases : 
‘ 
' prototype models exist which lend themselves Glenn Malme « WESTERN GEAR CORPORATION 
to economical modification and production. 0. 182. 4. Coliferni 
The “plus” factor is that they are actuators % 8 
; of proven design! . Send name and address of my nearest “Western Gear man.” 
: 
The difference is reliatility” « Since 1888 66 Name — 
Title 
£. RN UVEAR 
Company___ 
' 
H PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF) Cit 2 St t 
SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES one —_ 
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eoitoe Robert B. Hotz Grumman Transport to Roll Out in 1958. 26 
P Factory will deliver turboprop 12-passenger airplane bare to dis- 
tributors for sales effort. 
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Smith, Nyrop Detail Airline Fiscal Pinch .. .... +38 
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FLIGHT 
CHECKED... 


oes and ready to meet Our completely integrated facilities enable us to 
produce high-strength precision extruded 
your most rigid requirements and forged aluminum shapes and components 
to meet every need. 


for aircraft shapes ney We are equipped to supply both custom and 


standard shapes. In addition, we have the experience 


B » ID G EP @) R T A L UM INUM and equipment to produce stepped extrusions. 


Acceptance? Bridgeport extrusions and forgings 


EX TRUSIO NS are presently being used in practically every major 


military and commercial plane produced today. 


Complete details about our services are 
available from your nearest Bridgeport Sales Office. 


Call or write today. 


NEW ALUMINUM EXTRUSIONS BOOK, Write on 
your firm's letterhead for a copy of our 130-page 
handbook, Bridgeport Aluminum Extrusions. It has 
full information on alloys, properties, limits, 
tolerances, joining, etc. 


For the very newest im 


BRIDGEPORT, ALUMINUM 


Aluminum Extrusion and Forging Facilities at Adrian, Michigan 
* Offices in Principal Cities 


Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
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EDITORIAL 


One of the most dangerous aspects of the current 
administration squeeze on military airpower is the serious 
Slash in production of gas turbine powered transports 
and the virtual abandonment of any further development 
effort in this vital area. While the overall budget squeeze 
has been applied by the White House and Defense 
Department, the decision to make transport production 
and development absorb the major share of this cut 1s 
a decision made by the Air Force 

It is traditional in USAF to give transports top priority 
on the list of things it can do without despite the evi 
dence to the contrary provided by World War II, the 
Berlin blockade, Korea and Suez. ‘There is still a quirk 
in top-level USAF thinking that persists in the behet 
that the atomic airpower combination can be effectively 
used without an equally effective aerial logistics system 
to support it. 


Where Ax Will Hit 


Ihe current economy ax is scheduled to make the 
following cuts in USAF transport strength 
© Douglas C-133 turboprop long-range transport with 
a 50,000 Ib. payload capacity. 
be stretched out and cut substantially despite a critical 
need for its logistical capacity to make more efhcient 
weapons of the entire Strategic Air Command bomber 
flect, from B-47s to B-58s. 
¢ Douglas C-132 turboprop long-range transport with 
100,000 Ib. payload capacity was dropped completely 
ifter reaching the mockup stage. 

I:ffects of these cuts and stretchouts if they stand as 
now programmed will mean major reduction in the future 
cficiency of combat forces, both USAF and Army. An 
cffective aerial logistics system is a vital part of any 
modern combat effort, whether it is an all-out applica 


Production program will 


tion of strategic airpower via manned bombers and mis 
siles or the work of an international military fire brigade 
extinguishing a brushfire type of war before it can spread 
into a general conflagration. 


Jet Transport Tanker Need 


Strategic Air Command has long been dependent on 
icrial logistics to achieve both the range and mobility 
required to effectively execute its global mission. It now 
has a large fleet of piston-powered Boeing KC-97 tanker 
transports that exacts a heavy penalty in operational 
cfhciency from the jet-powered bombers they service. 

In addition, SAC employs a large flect of Douglas 
C-124 piston-powered transports to carry vital spares, 
maintenance cquipment and atomic armament along 
with the far ranging movements of its bomber units 
SAC badly needs to replace this piston-powered tanker 
and transport flect with jet aircraft of increased speed, 


range and payload capacity. It is true that the Boeing 


AVIATION WEEK, July 8, 1957 


Transport Cuts Are Dangerous 


KC-135 will fill the jet tanker requirement, but, under 
the stretchout program, SAC will get them much lates 
than it needs them 

SAC also needs a heavy load carrying capacity at the 
high speeds of the Douglas C-133 and C-132 giant turbo 
prop transports to mect its other logistical requirements 
of the future. When SAC converts partially to guided 
missiles such as the airbreathing Snark and Navaho and 
the ballistic family of Thor, ‘Vitan, and Atlas, it will need 
air logistics on the scale of the C-132 to function at all 

It is utter folly to tie the logistical pace of the inter 
continental missiles to the speed of trucks that took days 
to haul the Atlas from Southern 
California factones where they were manufactured across 
the continent to USAF’s Missile ‘Vest Center on the 
Atlantic Coast at Cape Canaveral, Fla., where they wer 
tested 

If the pentomic divisions of the Army armed with low 
yield atomic weapons are to have any utility as 


prototype Thor and 


national fire brigade, extinguishing brushfire aggressions 
such as the Soviets’ 1950 adventure along the 38th Paralle! 
before they expand into another Korean war or explode 
into global atomic war, they must have ait 

ability at jet speeds over intercontinental range 
larly, if the Army is to discharge cfficiently 
currently allocated missile responsibilities, it must have 
something faster than a caterpillar prime mover to haul! 
its Redstone and replacements for Nike Hercules bat 
teries 


transport 
Sim 


even it 


Commercial Excuse 


Some apologists for the transport slash will cite the 
civil transport reserve flect scheduled to provide some 
400 multi-engine short emergency 
and fleet transports now operated by the Military Ai 
Iran port Service 


transports on notice 


as evidence that ample aerial logisty 
They 
being developed by Bocing, Dou la 


capacity is beimg provided ilso cite the commer 
cial jet transport 
and Convair as an excuse for abandoning further military 
transport development 

Yet, they know full well that both the Civil Air Reserve 
Transport fleet, all transports now operated by MATS 
and all commercial jet transports under development can 
not meet the large cubage, heavy payload and long-range 
requirements of cither the current or future 
problems 


mulitary 
onnel 
ballistic mussiles 
fucl tankers or full 


modern combat troops. ‘Thi 


These types can carry unequipped per 
and light cargo, but they cannot carr 
hydrogen warheads, exoti equipped 
queeze now being ipphed 
to production and development of mulitary transport 
imbalance in the future 
Failure to act in this vital sphere will develop an Achulle 


heel of immobility in what might otherwise be 


aircraft will produce a seriou 
of overwhelming strength and superiority 


~Robert Hotz 
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DEPENDABILITY. . . 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 
types of critical forging requirements. 


KEY TO AIRCRAFT FORGINGS ILLUSTRATED 


. Fuselage Frame (Aluminum) Lgth. 96” Wgt. 176 Ibs. 
. Main Wing Spar (Aluminum) Lgth. 125” Wgt. 262 Ibs. 
. Wing Beam Fitting (Aluminum) Lgth. 72” Wgt. 270 Ibs. 
. Landing Gear Trunnion 

(Aluminum) Lgth. 41” Wgt. 330 Ibs. 
. Landing Wheel (Magnesium) Dia. 33” Wgt. 134 Ibs. 
. Propeller Hub (Steel) Lgth. 17” Wgt. 430 Ibs. 
. Piston Engine Crankshaft (Steel) Lgth. 48” Wgt. 316 Ibs. 
. Jet Engine Compressor Wheel 

(Titanium) Dia, 24” Wgt. 191 Ibs. 


WyYMAN-GORDON COMPANY 


Established 1883 
FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @© TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS + DETROIT, MICHIGAN 
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WHO'S WHERE 


In the Front Office 


John I. Snyder, a director, Airborne In 
struments Laboratory, Inc., Mineola, N. Y 

E.. C. Bullard, board chairman, ‘The Bul 
lard Co., Bridgeport, Conn. E. P. Bullard, 
III succeeds Mr. FE. C. Bullard as president 
and general manager 

R. E. Lenhard, executive vice president, 

Air Reduction Sales Co., New York, N. Y 
W. A. Lunger succeeds Mr. Lenhard as 
president of Ohio Chemical & Surgical 
Equipment Co., Madison, Wis. Both com 
panies are divisions of Air Reduction Com 
pany, Inc., New York, N. Y 

James C. Arnold, executive vice president, 
Universal Electronics Co., Santa Monica, 
Calif 

Kenneth Stiles, vice president-plans and 
programs, General Dynamics Corp., New 
York N 

Peter S. Barno, vice president-public and 
industrial relations and a director, Chase 
Brass & Copper Co., Inc., Waterbury, 
Conn 

Henry Eagle, Jr., executive vice president, 
Omega Aircraft ¢ orp., New Bedford Mass 

J. Healy, vice pr sident-construc 
tion, The Kuljian Corp., Philadelphia, Pa 

George W. Stamm, vice president and 
general manager-sales, Crucible Steel Com 
pany of America, Pittsburgh, Pa 

Lester J. Henderson, vice president-sales, 
Republic Manufacturing Co., Cleveland, 
Ohio 

Michael Gluhareff, engineering man 
ager, Sikorsky Aircraft Division, United Air 
craft Corp., Stratford, Conn Mr. Glu 
hareff succeeds Igor I. Sikorsky, retired. 

Rodney A. Curtiss, counsel, Heavy Mili 
tary Electronic Equipment Dept., General 
Electric Co., Svracuse, N 

Graeme C. Bannerman, Director-Office 
of Procurement Policy, Office of the Assist 
ant Secretary of Defense (Supply and Logis 
tics), Department of Defense, Washington 
D.C. Also: Dr. H. P. Robertson, Chair 
man-Defense Science Board 


Honors and Elections 
Adm. John H. Cassady (USN, ret.), has 


been appointed president of the Flight 
Safety Foundation, Inc., New York, N. Y 
Adm. Cassady succeeds Rear Adm: Luis 
de Florez, USNR 

Dr. Howard W. Emmons, Gordon Me 
Kay professor of mechanical engineering at 
Harvard University, has been appointed 
next vear’s Jerome Clarke Hunsaker Pro 
fessor of Acronautical Engineering at Ma 
sachusetts Institute of Technology 

Dr. Jerome C. Hunsaker has received the 
Roval Aeronautical Society's Gold Medal 
the Society's highest honor, for “his con 
tributions to aeronautical research and edu 
cation, including his inspired chairmanship 
of the National Advisory Committee for 
Acronauti 

Earle K. Brownridge, vice president-manu 
facturing of Orenda Engines Limited, has 
been awarded the McCurdy Aviation award 
for 1957. The award is presented annu 
ally for outstanding contribution to aviation 
in Canada 
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INDUSTRY OBSERVER 


> Russians have tested a vertical takeoff and landing turbojet aircraft similar 
to the Ryan X-13 (AW May 13, p. 29). Plane is reported to have excellent 
low speed handling characteristics, a very high rate of climb 


> Largest single thrust chamber rocket engine for the Douglas Thor inter- 
mediate range ballistic missile is 150,000 Ib. Motor developed by North 
American Aviation for both the Thor and Army's Jupiter IRBM has the 
company designation of S-3. 


© Navaho intercontinental cruise missile was lost in the waters off the 
USAF Missile Test Center, Patrick AFB, Fla., because of the failure of 
the ramjet engines to ignite after the missile had been pushed to altitude 
by its booster. Previous engine-booster malfunctions have caused the loss 


of at least two other Navahos (AW May 6, p. 23) 


> Radioplane Co.'s XQ4 supersonic target drone now under company evalua- 
tion tests at Holloman AFB, Calif., will be turned over to the Air Force 
sometime this fall. The high speed target is powered by a Rolls-Royce Soar 
turbojet. Navy's XKD4R-1 rocket powered drone has been air dropped from 
an aircraft pylon in tests at Point Mugu, Calif., Naval Air Missile Test 
Center. Powered flight should follow soon, 


P Hughes Aircraft has flown an F-102 incorporating the data link that is 
part of the MA-1 fire control system to be used for atomic warhead air-to-air 
missiles, Flights were conducted with pilot receiving all steering, navigation 
altitude and other flight profile information from the radar fire control scope 
No words were used. All information was transmitted from ground to fire 
control system and translated into readable data on the scope. In its final 
configuration, the data link will connect ground information from the SAGI 
system into flight movements through an autopilot and data link. Pilot will 
take off and land the aircraft but otherwise will merely monitor the set for 
system operation 


> Russians are flying a new intercontinental bomber of the Bison class. Four 
engine bomber reportedly has two engines on cach side, with the two power 
plants mounted in the wing roots one above the other instead of side by side 
as in older version. 


© North American A3J supersonic twin-jet attack plane will use compressed 
nitrogen to actuate such equipment as wing flaps, landing gear and air 


brakes 


> Kaman K-17 helicopter uses compressed air jets at tips of blades of its 
single rotor. Air is supplied by compressor from a Bocing 502 pneumatic 
engine starter driven by a Blackburn Turmo turboshaft engine. The two man 
vehicle, which is being partially financed by Kaman, partially by the military, 
is expected to fly within the next few months, 


P Lycoming is testing a titanium compressor wheel in its 153 engine which 
saves 114 lb. in weight and cuts acccleration time by one second. Material 
costs are approximately $100 above that for a standard wheel. This is pas 
tially offset by a 20% saving in machining costs 


> Vertol is demonstrating a modified version of its 1-21 helicopter including 
metal rotor blades for improved flight and maintenance characteristics; 
vertical tail fins about one-third larger than the standard fin for improved 
directional stability; a “differential delta threedevice” incorporated in the 
front rotor to reduce the pitch of blades and an automatic roll rate damper 
for lateral stability. 


© Nuclear aircraft research laboratory being constructed by Lockheed near 
Dawsonville, Ga., is scheduled to begin operation by the end of 19 
Laboratory will conduct experiments to determine radiation effects on metal 
ana aircraft components in the search for the best materials for use m 
nuclear powered aircraft 
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How THE SS 


CHANGE THE TUNE OF A MACH 5 WHISTLE 


- a wind thirty-six hundred miles an hour down 
a wind tunnel 20 inches square. Problems in testing 
models of supersonic rockets and missiles in such a 
tunnel gave new dimensions to operational tech- 
niques, 

Developed by engineers of the Jet Propulsion 
Laboratory at California Institute of Technology, 
this advanced wind tunnel presented many unique 
problems. In order to control the air going into the 
test section, movable plates were used to vary the 
area of the opening. The plates, moving against one 
another, had to be sealed. The abrasion created by 
this movement destroyed ordinary sealing materials. 
That is, until UNtON Cansipe Silicone Rubber was 
used, Fabricated by Reeves Rubber, Ine., of San Cle- 
mente, California, in solid strips... in hollow tubing 


The term “Union Carbide” is a registered trade-mark of UCC, 
In Canada: Bakelite Company, Division of 


Union Carbide Canada Limited, Belleville, Ontario. 


that is pressurized for an extra tight fit... this sili- 
cone rubber performed exceptional service under 
almost “impossible” conditions. In faet, tests indi- 
cate that maintenance will only be required once 
every two or three years! 

This is another example of how the Union Car- 
BIDE Silicones Man has helped solve an “impossible” 
proble m. A booklet—“Look to UNION CarBipE for 
Silicones” describes silicone rubber and many other 
silicone products. Write Dept. AW72 today. Silicones 
Division, Union Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


UNION 
feo SILICONES 
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Baker to Leave USAF 


Even his intimate friends in Dayton do not know 
where he has found a new “challenge,” but Maj. Gen 
David H. Baker, Air Materic]) Command's director of 
procurement and production, will leave the Au borce 
on July 31. Described as “a great challenge man,” Gen 
Baker is known to have accepted an industrial job with 
1 company not involved in aviation contracting 

Possible factor in his decision is his reassignment from 
AMC to a new post as assistant for programming in the 
office of the Deputy Chief of Staff tor Operations at the 
Pentagon. He was scheduled to take over this job next 
month under the new chief, Lt. Gen, William Hl 
lunner. There is some fecling in Pentagon and Davton 
circles that Gen. Baker, who had a long career as a finan 
cial and procurement expert, was being miscast in his 
new position. He holds distinction as the man who 
called the shots correctly a vear ago when he began 
warning industry about necessary readjustments in facili 
tics and programming to meet the shift from manned 
iircraft to missile production 


Missile ‘Cognizance’ 


Defense Department is moving forward with its plan 
to put missile plants under the jurisdiction of only one 
service. Secretary of Defense Charles FE. Wilson has 
told the Senate Appropriations Commiuttec 

“Steps are now being taken to place missile plants 
under the plant cognizance system. Even where plant 
cognizance has not been assigned to a single service, onc 
ervice normally performs the inspection and local con 
tract administration functions for all the services buying 
from the plant, thus minimizing duplication of effort and 
personnel.” 


Wright Eyes Senate 


Llovd Wright, California lawver and chairman of the 
Presidential Advisory Commission on Government 
Security, is eveing the Senate seat to be vacated next 
by Sen Wilham Knowland hope 
recently-released report which calls for less government 
ecrecy in some places, more in others, will prove to be a 
fitting springboard. If he makes the step, one of hi 
primary campaign promises will be further weeding of 
Communists from the government 


Many Enemies, Few Friends 


Meanwhile, Commission on Government Securit 
recommendation that persons i the government or out 
be subject to heavy fines and imprisonment if they make 
publi the contents of ecret” or “top secret” docu 
ments (AW July 1, p. 34) ts finding many enemies, few 
publi fricnds 

Although vigorously denied by Commission Chairman 
Llovd Wright, main target is the press 

Major fault with the recommendation is penchant in 
ome Pentagon qu irter md other government agence 
to classify even newspaper articles that have been read 
by thousands, a fact recognized by Wright who personally 
felt the bite of security last week 

Attempting to meet a challenge by Rep. John FE. Mo 
D.-Calif.) to produce example of alleged security viola 
tions by the press, Wright obtaimed a list of 19 articles 


Washington Roundup 


from the Attorney General's office—sources of the articles 
were not disclosed. Wrght would have liked to release 
more but was blocked by the Attorney General's ofhec 
and admitted Ihe information is apparently en 
tombed forever, with the final mtes of classified bunal, in 
the bureaucratic gravevard of a maze of files 

Of the list Wright did release, Rep, Moss said The 
most charitable description of Mr. Wright's ‘list’ is that 
it is an interesting summary of contention 

“It certainly is not evidence of wrongdoing on the part 
of the pre 

In his investigation, which led to charges that m a tew 
instances the press had “purloined” secret document 
Wright reled entirely upon the Justice Department 
failed even to consult officials of the three CTV ice 
Reason for this is that Wrght's staff is largely staffed by 
former kederal Bureau of Investigation agent 

Gen. Guv S. Meloy, Jr., Army chief of information, 
told the Moss subcommittee last week that he had never 
heard of a case in which a reporter had “stolen or put 
loined” secret military information. USAF and Navs 
officials arc expected to sav the ime when thes ippeal 
before the subcommittee this week 


More Competition 


Congressional pressure on Department of Defense to 
narrow the area of negotiated contracts in favor of com 
petitive bidding is increasing. Senate Small Busine 
Committee’s Chairman Sen, John Sparkman (D.-Ala 
made a concrete challenge with publication of a fist of 


967 items being procured by the military services by 
negotiation which he said could be procured through 
competitive bidding Among th item were 
flywheel assembli resistors, and transformers. 


Sparkman said item we bemg contracted by negotia 
tion because the Defense Department has failed to 


cstablish pecification Thuis, vd, foolproof 
tem for killing off unwanted competitive bid 
During the first nine months of 195¢ } of the 
number of contracts and 92% of the dollar volume of 


ontracts Ict by the military services were negotiated 


Civil Air Legislation 


Three civil aviation measures have moved forward in 


Congr 

They provide 
@ Airways Modernization Board. Legislation providing 
for this three-member Board to direct the develop nt of 
an airways navigation system was passed by the Senate 


@ Permanent certification for U.S.-Alaska carriers. ‘Ili 
measure was approved by House Commerce Committe 


despite Opposition of the Civil Acronauty Board and 
Secretary of Commerce Sinclair Weel Previous! it 
had been ipproved by Senate Commerce Committe 
Ihe carners affected are Alaska Airlines, Pacific Northern 


Airlines, Northwest Aurlin House Committee specified 
that the permanent certificate hould not be transmuttes 
to the White House for presidential app 
e Continuation by members of Civil Acronautics Board 
ifter the expiration of their term until a sud r can be 
ppoimnted This wa ipproved by the Senate Commere 

Committee as a stopgap to minimize vacancies on the 
Board. The measur place i lmtation of 120 dayy on 


the service after expiration of a term 


Washington staff 
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FIELD SURVEYS set pattern for Grumman 159 basic 


layout; ready availability of proven Dart turboprops dictated powerplant choice. 


Grumman Transport to Roll Out in 1958 


them to furnish the interiors, radio and 


Factory will deliver turboprop 12-passenger airplane 


bare to distributors for fitting out and sales effort. 


By Kerwin J. Bulban 


New York Competition to develop 
idvanced business transports to replace 
the obsolete DC-3 Lodestat ty pe 
trong unpetu Grumman Aw 
craft Engineermg Corp. revealed today 
that it will roll out a 2-passenger turbo 
prop- powered urplane from its Beth 
page, plant im May, 1955 

CGromman’s Design 159 as the 
cutryv in the new cla of pres 
jet-powered 


gained 


latest 
urized 
turboprop and 
busimessliners bemg developed — by 
Cessna, Lockheed, North American, 
bauchild, McDonnell and a number 
of other U.S. manufacturers (AW 
July 1, p. S2 It is also another medica 
tion of the toward the rapidly 
growing busmess plane field by manu 
primarily 


piston 


Wing 


tucturers who formerly wer 
engaged in military aircraft production 
Unhke most of the other projects, 
which are also designed to meet USAI 
Navy requirements tramer 


ind high speed hight transports Design 


for cCTCW 
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159 
civil airplane and will be certificated 
under Civil Air Regulations Part O4b 
transport category It will also be 
capable of carrying 20 passengers using 
high-density seating 

In addition to marking Grumman's 
i-entry into the busine plane field, 
which it left at the outbreak of the 
Korean war, the new will also 
be of prime importance to major execu 


bemg developed primarily as a 


venture 


tive aircraft 


Break With Precedent 


lo market its new 
man will break a precedent whereby it 
previously sold) commercial aireraft 
through the factory. It will appoint 
distributors to Design 159 
Representatives will be sought first 
covering the U.S. market; later, dis 
tributors wall be sclected in Canada, 
South America, Europe and the Aus 
tralian area, as conditions warrant. 

Grumman plans to deliver to dis 
i bare-hull airplane, leaving 


service center opel ifors 


urplane, Grum 


handle 


tributors 


navigation equipment installations and 
Not only will this free the 
plant of need for setting up costly and 
woodworking and 
installation shops, but it wall provide 


CCCSSOTICS 
extensive upholstery, 


distributor with 
furnishing 


the authorized factory 
considerabl business m 
these 


Indications arc 


number of 
Obviously 


that the 
distnbutors will be small 
enly those with extensive experience in 
this type of work and with facilities 
capable of handling large multi-engine 
iirplanes will be considered. Apparently 
Grumman will first evaluate kev centers 
during development of its distnbutor 
ship Current thinking is 
along the lines of, “Don't call us 
call you.” A company spokesman stated 
that presently the company docs not 
want to be swamped by would-be dis 
tributors secking franchises 

Grumman has built a full-scale mock 
up of its new Design 159, which is 
still to get finishing touches, including 
installation of changes as the project 
develops 

It has a large group of engineers en 


gaged on the design, though no as 


program 
we'll 
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semblies have been fabricated. ‘The keeping passenger trafic clear of the 
Navy prime contractor has a reputation Army Orders H-40 propellers 

for building prototypes in short time Washington—U. S. Army has ordered An auxiliary power unit will eg ice 
from start of design and also for pro nine production models of the Bell H-40 on-the-ground operation of cabin au 
duction soon after first flight of proto helicopter, now designated the HU-1. conditioning, radio, lights and other 
type. Initially it plans to build two he aircraft is still undergoing tests cquipment independent of the engines 
prototypes to accelerate testing and which are being conducted with nine 

certification programs, using its Florida experimental and prototype aircraft built Low Drag Control Unit 
facility for flight testing should weather under cartier contracts. 

in the New York area hold up opera The five-passenger helicopter, powered Tested by ARDC 

hons by a Lycoming 153 turbine engine, will 

Company has been discussing Design he called the “Ieoquols” Baltimore—Martin bomber with 
159 with top-flight U.S. corporations Army designation system under which all one slotted and ducted wing for the 
since carly this year and says that r aircraft will be given Indian names. study of cost and weight penalties of a 
ponse to the project has been enthusi low drag boundary laver control sys 


tem will be flown by Au Research and 


istic. It has also developed a_ sales 


brochure outlining its project given as about 2,300 fpm. at sea level Development Command and Northrop 

Basically a low-wing monoplane with — single-engine rate of climb as about 700 Aircraft Inc. Results are expected to ta 
retractable tricycle landing gear, cit fpm. at this altitude permit design of a low drag boundary « 
cular fuselage and high-aspect ratio Company notes that it is planning laver control aircraft 
wing, Design 159 will be powered by design stretch into the 159 to take care Phis application, which couid greatly is 
two Rolls-Rovce Dart RDa. 7/2 en of future growth of the Rolls-Rovee extend the range of combat aircraft af 
gines having a takeoff rating of 2,105 Dart powerplant, to increase the sen it can be applied successfully, has been 
eshp. each. Propellers will be four-blade — ice life of the airframe and make it a under mtcnsive investigation by North x 
11.5-ft.-diameter Rotols sound investment. Price of approx rop and ARDC’s Wright Air Develop 

ege P mately $1 million is mentioned by in ment Center for seven year 

Specification dustry observers for the 159, but Grom The concept utilize lots along th 

Design gross weight will be 31,000 man declines to discuss 4 figure wing wing fusclage and tail surtace Mu 
lb., empty weight 12,000 Ib. Carrying — that at this stage it is too carly to come is sucked through the slots and ex 
12 passengers the airplane will cruise up with a firm cost and that plans to hausted out the rear, adding to. the 

{ 370 mph. at 25,000 ft., at which distribute the airplane on a bare-hull — jet engin thrust 
iltitude its pressurization system will basis also cloud the issue at present Theoretical analyse wind tunnel 
mamtain equivalent of 5.500 ft Wingspan will be 75 ft., pust a Itth tests and flight ‘tests on a modified 

Range with 1,450 gal. of fuel, all shorter than the Convair 440's 79 ft 1-94 have revealed that friction drag 
outboard of the fuselage, will be 2,200 2 in. Design 159 will be 64 ft. jong on the wing surface is reduced to one = 
mui. maximum, plus customary hold and — and its overall height will be 22 ft. 1 eventh by sucking air through slot 
ilternate airport requirements his in. Cabin height will be in. and ilso tudving lift 
include 230-mi. diversion and thire« length 31 ft. 6 in boundary laver control to aid takeoft 
quarter hour hold at 20,000 ft Elliptical windows will measure | md landing Thin tem cither such 

Grumman is stressing the urplane in. x 24 in or blows air at the leading edge of the 
urhield requirement capability \t \irplan is designed to be self-sufh win just an front of the flap 


1,000 Ib. gross weight the airplane 1S cient, lessening dependence on urport 
designed for a CAA field length of — facility particularh it off-airline USAF Awards Snark 


ibout 4,000 ft.; at 26,000 Tb. it will point \ sclf-contamed stairway on thr 


ect off trom 3 HOU tt | ikeoft run from left ick just behind thre cockpit will ln Nose Cone Contracts 
5,000-ft. altitude airport will take operated by the pilot. ‘Top step will 


just over 5,000 ft. at full gross. ‘Two ingle out from the fuselage Phe step Washington—USAI last) week 1 
cngine rate of climb at rated power 3 leading up are parallel to the fuselage ported the award of three contracts to 
idvance the program for introduction 
of long-range mussil 
Northrop Aircraft Inc., Hawthorn 
Calif., $73 million production order 
for mtercontinental 


guided for the Strategu 
Command 
@Gencral blectric Co., Philadelphia 


S| millon for development work on 
a mos one for the Thor mtermediate 
range ballists missile othe Ath 
mfercontimnental ballistic missile 
@ Aveo Manutacturing Co., Lawrence | 
Ma millon for development of 
i nose cone for the ‘litan mterconti 


nental ballistic miussik 
Announcement of the order for 
Snark missiles first official di 


closure that the veapon ha been «as 


igned to operational units as reported 
by Aviation Were on Jan, 21 (p. 31 
Prototype versions have been fired from 
the Aw bkorce Missile Test Center at 
HIGH-ASPECT ratio wings, large flaps are to keep takeoff roll short and aid range. Patrick AB, Fla 
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Tax Decision Hits West Coast Industry 


By Claude Witze of Los Angeles, San Diego and Alameda Also, the Department is directing 
continuing to assess the tax, but they manufacturers to file for refunds of 
Washington—Department of — De now have abolished the granting of 1954-1955-1956 taxes, which legally be- 


long to the federal government. 


Another Possibility 


fouse has withdrawn its recognition of credit for partial payments and solvent 
tangible personal property taxes as an credits and insist on assessment of full 


illowable cost, leaving mayor aircraft mventory valuation 
4 manufacturers in Los Angeles Counts Ihe result is that the levy on one \nother interesting possibility, ad 
faced with a critical financial situa major manufacturer for calendar 1957 — mittedly remote, is that the Defens« 
tion ill be about $6.2 million, more than Department could now demand repay 
by the contractors of taxes al 


Cutoff of allowability at this time by the tax for the previot four vears ment 
lowed as a contract cost in 1954, 1955 


) the Defense Department is viewed in combined Another firm, which paid 
ome West Coast circles as creating an ibout $900,000 in 1956, will have a ind 1956 
mdustry situation more serious than tax bill of more than $2 million this Having decided that the lower court 
ny of the procurement policy change Cal ruling must dictate its policy from 1957 
handed down by the Pentagon in recent \ major risk is involved if any of — on, it could argue that the industry col 
ecks (AW July 1, p. 26). The indu the companies refuse to pay the taxes lected for an illegal tax in the previous 
try is not critical of the department's on government property im their pos three years and must refund the mone, 
decision, which has a firm legal basi cssion it once 
but is sersously concerned by the threat If the paviment is not mad pend I hc Department, however, has sided 
f that a staggering amount of capital will ing final court settlement, Los Angeles with the imdustry from the beginning 
hye impounded until an extended County ts free to seize Company asset md still is providing guidance for the 


be completed mcluding bank account ind close egal batth 
It is not expected to add furthes 


ourt battle can 
Despite a Superior Court decision down the busine 

vhich ruled that West Coast levies on If, on the other hand, the commpam ompli itions. 
overmment-owned imventory, work in put up their own capital in order to 


proce md productive equipment. tay busine they will be shoulder > 
senous financial burden, placing IAM Drafts Plan 


illegal, Los Angcle County lias ip ng 
caled its case to the California Su themselves in a poor competitive posi , = T . . 


tion relative to manufacturers in other 


Court 


At the same time, it has drastically — parts of the country. On top of recent Denver—International Assn. of Ma 
hanged its methods of assessment for warnings that the imdustry faces seri chinists will place major emphasis on 
1957 so that the taxes for this year ous cutbacks and pressure to slash umt fou specific demands in 1955 contract 
ould net more than the levies for the cost the West Coast manufacturer negotiations with the nation's aircraft 


four previous years combined now fear permanent damage trom the industri 
Defense Department estimates it has local tax situation ¢ Company-wide union shop 
pad about §% mulhon am property ments as a farst ste | f 
aS p towards uniform 
tuxes to West Coast local governments Tax Money Impounded industry-wide conditions 


: in the past four year This averages As long as the controversy continu @ Special contract provisions — for 
5 wulhon a year and under the new the tax money theoretically im killed workers and various salaried tech 
issessment policies the rate would jump — pounded by the county government to yjcians, including a percentage wage 
bout four times in calendar 1957, to keep it available for repayment if the imcrease rather than a flat cents-per hour 

miulhon cach year final decision is m favor of the federal pyjc¢ 
Why Defense Decision In the le ( ounty 
Only the airframe and missile manu however, the unpounded 1954-1955 kxtension of apprentice training 
fucturer we involved, having been — taxes were released and partially spent throughout the aircraft and guided 
mgled out by the county governments, in 1956. After the lower court dec missile industries through both contract 
probably because they have a large per sion, the unpound was restored, and provisions and “efforts to persuade the 
centage of federally-owned property im the county now 1s setting aside tax Department of Defense to require ap 
ther plants money at the reported rate of $3 mil proved apprentice tramimg programs of 

Detense Department lon a vear to rebuild its fund and ll government contractors.” 

has concluded it cannot pay contra it possible to repay the vanous con Ihe four prmeiples of attack wer 
tors to renmburse them for a tax held — tractors : laid down here during the sixth [AM 
illegal by a recognized court. The gov Actually, funds unpounded for the \ircraft and Guided Missiles Confer 

crnment has held that the taxes were vears prior to calendar 1957 belong to cnee 
illegal from the time they were first the defense department im those cases Ihe delegates to the convention 
levied in 1953 but contimued to rem where the government renmbursed the postponed until January any decision 


hurse contractors pending settlement — contractor on the amount of the wage mcrease to 
Now that the Defense Department be sought because of the “uncertain 
involved = has cut off the allowabilitv, only con tics” of “the cost of living, the extent 


of a test case 
lest suits filed m= 1954 


General Dynamics Corp. and Acrojet- — tractor funds will be involved ind speed of disarmament and the 

General Corp. vs the County of Los Defense contracting officers have — resultant conditions of the aircraft in 

Angeles. On June 10, the Superior been told to make it clear to manufac dustry.” 

Court ruled the taxes illegal and said turers that the government will re- The union savs it “expects” industry 

the contractors had no taxable inter imburse them for the taxes if the Cah to put forth a plan for a shorter work 

est in the property already paid for by fornia Supreme Court reverses the week in order to spread the availabk 
carly decision and declares the levy is work but with no increases in salarics 


the federal government 
Not only are the California counties — legal 


for cmployes 
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LOCKHEED F-104 Starfighters on production flight test line at Palmdale, Calif. Defense cutbacks mean stretchout for fighter, First four 
aircraft are production F-104As with dorsal spine, inlet wedges. Last plane is prototype without them. 


Lockheed, Atune to USAF Warning, 


Plans Expansion Into Avionics 


By Alpheus W. Jessup the government, fewer prime contrac 
tors needed to carry on the defense 
New York—Lockheed Aircraft Corp. job, and far greater competition.” 


will expand rapidly into the military Strengthening Lockheed’s competi 

and commercial electronics business tive position im weapon systems man 
Necessary organization would be igement was the crux of his reason for 

acquired by purchase if a suitable expansion into avionics 

opportunity is offered, Lockheed Chair “To handle these big defense 


man Robert EK. Gross told the N.Y. tems involving billions not millions of 
Society of Security Analysts last week. dollars and covering a multitude of 


“But we are not going to wait,” he sciences, we must broaden and deepen 
said. ““We will build our own compe our competence into fields related to 
tence.” ours. The one I think of as most 
Direct expansion into avionics has logical and natural is clectroni 
been under consideration for some time, “We and other aircraft companies 
but it was obvious from Gross’s remarks already have had a great deal of expen 
that warnings from the Pentagon about ence m buying, evaluating, installing 
future fluctuations in aviation industry — testing and making workable all kinds 
business (AW July 1, p 21, 26) are of electronic devices for airplanes and 
prodding Lockheed missiles I feel the air industry 


should have a stonger position in both 


Present Level military and commercial electronic 


I:mphasizing that for several years “Increased strength in this field will 
iuthorizations for defense would not supplement our skill and experience in 
decrease but stay at the present $35 airframe manufacture and bolster our 
billion level, Gross said, “there is no all-round capability for weapon system 
question that in the future there will management.” 
be fewer weapon systems procured by Nucleus for a Lockheed electronic: 
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division could be drawn out of the 
Missile Systems Division. Included on 
its staff, for example, | Lous N. Riden 
our, former chiet scientist for the Aw 
Force and editor of the MUTI Radiation 


Laboratory 


Cutback Effect 


Effects of the administration's effort 
to keep defense spending vithin th 
$35 billion level, Gro nd had alread 
been felt bv Lockheed with 
@ Cutback in a Navy tramer order pre 
sumably the 
© Stretchout of b-104 production 
@ Cancellation of the W2V radar an 
craft “for the time being 

No mention has been made of an 
cutback or stretchout of the C©-130 
Hercules transport, Gross noted. Loch 
heed has a backlog of $250 million for 
this cargo transport 

Whether there will be additional r 
cheduling of aircraft production won't 
be known for several weeks, Gross 
tated 

He said he had recommended to 
USAI that nothing im the defense 
but that ever 


program be canceles 


thing be slowed up just a little bit to 
bring current spending ¥ ithin the limit 
established by the administration 

Gro ittempted to in till some cau 


fion imnto popular conception of the 


29 
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\ shift 
coming, but it is gradual, 
he said, and “it will be 1961 or even 
later before missile procurement passe 
expenditures for manned aircraft.” 
Noting that missiles “may ulti- 
mately” replace long-range bombers, in 
terceptors and perhaps other current 
types, Gross stated, 


pace of missile developments 
to missiles 


‘Yor a long, long, 
long time to come there will be demand 
for manned aircraft in such fields as 
transport, patrol, distant early warning, 
reconnaissance, training, imterception 
and types needed particularly to fight 
local or brush wars.” 

Lockheed’s missile sales this year will 
total about $75 millon, and Gross pre 
dicted, “they will double in the next 
two years.” Lockheed’s work force ex 
ceeds 5,000 on 17 missile projects. 

Gross claimed Lockheed had “more 
expenence than any other company” in 
the aw launching of heavy missiles, fly 
ing of multistage ballistic missiles, flying 
of solid propellant missiles and interpre 
tation of data telemetered from flying 
missiles 

His informal mid-year financial report 
pred ted 
© Sales of over $400 million for the past 
ix months, compared with $336 mil 
lion for the same penod last year. In 
accounted for largely by higher 
commercial deliveries 
Karnings of $7.1 million compared 
with $7.5 last vear. Estimates for the 


to ground recorders 


CTCASC 


Industry Missile 


Washington — Aircraft Industries Assn 
last week reiterated the determination 
of U.S. airplane manufacturers to hold 
on to their leadership im the face of a 
transition to the era of guided missiles 
(AW July 1, p. 26) 

Orval R. Cook, retired USA general 
and ALA president, made these pots 
to support a strong role for the industry 
in the development and production of 
missiles 
@ Missiles 
ments” as the 


“vital ele 
airtrame, 


have the same 
wirplane—an 
propulsion and guidance 

¢ Problems of research, design, produc- 
tion and materials are the 
e Government agencies have never been 
successful aircraft producers, and there 
they can manu- 


Sate 


is no reason to beheve 


facture mussiles 


Legitimate Interest 
Without 


mony of the 


mentioning recent testi- 


Army's Col. John C, Nick 


erson, Jr, in which he accused the Ar 
Force and aviation industry of wanting 


to scuttle the Army ballistic missile 
program, Cook said the mdustry has a 
legitimate intcrest in the mussile pro 
gram, 

In addition to its 


poimted out that it is imperative for the 


experience, he 


30 


a Defense 


full year range from $12 million to $17 
milion with S14 
This will be 10% below 1956 
writeoffs will be $18-20 million 
© Backlog of $1.4 billion, down about 
$200 million since Jan. | 
presentation included 
other points 

@ Orders for the Electra—now totalling 
136—have not grown so rapidly as Lock 


milhon predicted 


electra 


Gross’ thes 


heed had hoped. “We are confident 
this total will more than double in the 
next year or so,” and the Electra will 
be ordered steadily for the next 10 


Lockheed wouldn't break even on 
present orders 

© Construction of the nuclear air science 
center for the Ai 
in Georgia. Progress on the 


ycars 


is continuing 


nuclear 


aircraft for which Lockheed has a 
weapon system management contract 
has slowed down pending design of a 


suitable reactor and shielding. It may 
be five before real results 
will be forthcoming 

© Airlines have ordered |2 Super Con- 
stellations so far this vear 
expected to continue at two per month 
through December 

¢ Pitch-up and engine flameout prob 
lems on the F-104 have been alleviated 
Other problems ar 
and deliveries to Air Defense Command 
are expected to begm late this year 
Wide-range of carnings above reflects, 
thing, the F-104 delivery rate 


vears oF 


ind orders ar 


being worked on 


for on 


Role Defended 


makers to shift to the 
weapons if only in the interest of main 


aircraft new 


taming the nation’s mobilization base 
He said both the 


and the government have invested hun 


airplane Companies 
dreds of millions of dollar 
facilities 
used to produce guided missiles 

On top of this, he said, the industry 
has a substantial reservoir of 


in airplane 
and that most of them can be 


scientist 
cngmeers and technicians whose talents 
needed 


“We can sce no reason,’ Cook said, 
“why them functions should be duph 
cated im cither government establish 


ments or the umaiversitics. 


Redstone Arsenal 
had Army’s Red 


mind as one of the 


It was clear Cook 
Arsenal in 
“government establishments” where ce 
velopment work is being carried out in 
competition with the mdustry 

Col, Nickerson, a principal figure im 
Army's Jupiter 

iwaimst mdus 


stone 


the development of 

IRBM, made his charge 
try during his court martial for deftving 
Department 
USAF operational control over all mis 
with a 200 


order giving 


siles range m= excess of 


miles. He received the 


light sentence of suspension from rank 


subsequently 


and a fine of $1,500 


for one ycar 

On the subject of basic research, 
Cook said the universities can render 
‘excellent services” but AIA_ believes 


they should be banned from develop 
ment work, confine themsclves to lab 
oratory tasks and teaching. 

In support of his case, Cook cited te 
timony of Lt. Gen. James M. Gavin, 
Chief of Army Research and Develop 
ment. Gen. Gavin told a 
Senate appropnations subcommittee hi 
would like to see a4 maximum amount 
of research conducted by mdustry and 
that an “intimate association” of the 
Army with industry “bodes well for out 
future.” 


MATS Reorganizes, 
Gets Additional Bases 


Washington—Military Air ‘Transport 
Service, new single manager for all Dc 
fense Department scheduled air trans 
portation, reorganized last week to im 


recently 


corporate new aircraft and bases into 
its operation 

Ihe new plan gives MATS two 
former Tactical Air Command bases—at 
Donaldson, S. C., and Larson AFB, 


Wash. Both will fall under jurisdiction 
of the Continental Division, whith will 
absorb TAC’s 62nd 63rd ‘Troop 
Carer Wings with more than 100 
Douglas C-124 Globemasters 

In addition, the Continental Division 


and 


will take over Charleston AFB and 
Kindley AFB, Bermuda, formerly op 
erated by the Atlantic Division 

At the same time, the Pacific Divi 


sion of MATS, with headquarters at 


Park Calif., will absorb the 
705th Ai ‘Transport Group at M 
Chord AFB, Wash... taking over from 


the Continental Division and will fly all 
MATS trips to Alaska. Another ‘Troop 
Carner Wing of 24 C-124 
igned to the Pacific Division m Japan 
und moved trom Vokvo Internations| 
Airport to ‘Lachikawa Air Base 

Atlantic 


will be a 


Division, he ulquartered al 


McGuire AFB, N. J., will consist of 
two tr insport wings, two overseas sup 
port wings, three naval squadrons and 


Ove! 

seas wings will be located at Lajes Field, 

the Azores and Prestwick, Scotland 
The Naval Transport Squadrons now 


two overseas support squadrons 


issigned to Atlantic Division will be 
VR-22 with 10 ROD Liftmasters and 
VR-3, now being moved from Moffett 
NAS, Calif... to McGuire 

Under the system MATS will pel 
form mussions for all Defense Depart 
ment agencies and charge them for th 
service under an industrial funding pro 
gram. President Fisenhower has asked 
Congress to transfer $100 millon from 
U.S. Army stock funds to MATS to 


finance its operation starting next Janu 
ary. 
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Independents P 


By L. L. Doty 


Washington—Proposal for a six-cents- 
per-ton-mile all-cargo commercial serv 
ice using a fleet of 60 assault transports 
quickly convertible to a combat airlift 
will be presented to the Civil Aeronau 
tics Board, Air Force and Congress by 
the Independent Airlines Assn 

The newly formed organization 
representing 44 active and inactive 
supplemental carriers has keved its 
three-pronged program to the C-134 
assault-transport and to a large-scale di 
version of government cargo from the 
Military Air Transport Service to the 
uregular airlines 

Ihe proposed project also embraces 
the handling of commercial freight and 
the movement of parcel post on a ser 
ice pattern that includes small towns 
without adequate airports. It would be 
financed privately with additional funds 
to be drawn from traffic revenues as the 
service 1s expanded 


How Plan Would Work 


Here are the three principle features 
of the plan 
¢ Independent Airlines Assn. has ex 
plored commercial possibilities of the 
Stroukoff C-134 to reach its goal of 
ix cents per ton-mile for freight trafhe 
Stroukoff Aviation Corp. has designed 
a four-engine version of the C-134 using 
cither the Lycoming ‘155 or the Rolls 
Rovee RDa.6 Mark 510 Dart turbo 
prop engines. Although the associa 
tion is also interested in the current 
military version of the C-134 powered 
with two Wright R-3350 turbo-com 
pound engines, it recognizes that “‘any 
future discussion of air freight must 
consider four-engine turboprop opera 
tions 
¢ Operation of an equipment pool by 
the independent airlines is proposed to 
handle freight movement backlog 
through MATS and commercial cargo 
through freight forwarders who ar 
now permitted to charter aircraft from 
the supplemental airlines as well as the 
scheduled airline Ihe association also 
will call on other government agencies 
including the Post Office to utilize the 
proposed service 
¢ Financing will be handled through 
private sources by the individual car 
riers for initial payments on the equip 
ment, with the balance coming cm 
revenues as the aircraft become availabk 
Stroukoff estimates 
delivery of the aircraft can begin within 
twelve months. Cost of each aircraft 
will be approximately $1.3 million 

The C-134 features a boundary laver 
control system that uses 


ind trafic increases 


suction actua- 
tion of boundary layer over the whole 
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ropose New Cargo Plan 


STROUKOFF C-134 is key to cargo service proposal. Six cents per ton-mile cost is promised 


span of the trailing edge of the wing 
Ihe system cuts landing and _ takeoff 
runs by about 40% and about doubles 
the cocfhcient of lift lakeoff and 
landing distances are slightly less than 
800 ft. for clearance of 50 a ft. obstacles 
(AW Jan. 7, p. 58) 

The Pantobase all-surface landing 
gear permits landings and takeoffs on 
water, ice, snow and unprepared ter 
ram 

Ihe Pantobase skiis for landing and 
takeoff loads on snow or water us« 
two stage shock absorbers that tend to 
return the aircraft to a level plane if 
one or the other wings should drop 
the wheeled main landing gear for 
use on dry land is equipped with two 
tandem mounted wheels retracting into 
each side of the fuselage. Each wheel 
has a separate leg and shock absorber 

The C-134 has a total wing area of 
1,235 sq. ft and a wing pan of 1]2 
ft. It has a normal rated power of 
2.600 hp at sea level and a takeoff 
power of 3,500 hp. at sea level. Two 
four-bladed Acroproduct 
are used 

Kquipped with cither the T55 or 
RDa.6 turboprops, the C-134 will have 
in estimated Civil Acronautics Admin 
istration gross takeoff weight of 81,500 
lb. With the Lycoming ‘155, payload 


prope I 


would average 25,000 Ib. with a normal 
fucl load of over 12,000 Ib Block 
speed will be 250 mph. and the aircraft 
will consume 2,400 Ib. of fuel per 
hour on an average 1,200-mile range 


Dart Payload Advantage 


Using the Rolls-Rovee Dart turbo 
props which generate 1,600 hp the 
payload would total 32,000 Ib. or 16 
tons of cargo under an average fuel 
load of 16,000 Ib. Block peed of the 
aircraft would average 290 mph., and 
fuel consumption would average 3,200 
lb pe! hour 

Stroukoff says all versions of the 
C-134 will handle freight traffic at six 


cents or less per ton-mile and mect 
all other operational requirements of 
the IAA. It would be adaptable to 
strategic or tactical requirements with 
only minor modifications 

Jesse IF. Stallings president of the 
Independent Airlines Assn. and of 
Capitol Airways, said today in a jot 
tatement with Ralph Cox, Jr, IAA 
board chairman, that the proposal ! 
m outgrowth of long concern over 
the madequacy of the nation’s mobili 
zation aulhft reserve They empha 
sized “the great need is for assault type 
cargo transports, useful commercially as 
well as militarily, with adequate num 
bers of tramed crews.” 


Log Jams 


Stallings said the program can be 
wccomplished without expense to the 
taxpayer and added It would give 
rehef to recurring freight movement 
log jams that cost hundreds of thou 
ands of dollars in delays to the d 
fense program.” 

During the recent le mings befor 
the Senate Subcommittee on Appro 
it was brought out that the 
estimated cost of commercial tran por 


pration 


tation procured by military department 
in Fiscal 19 vill amount to $24 
million a compared with $219 muilhon 
in Fiscal 1957. In Viscal 1956, the cost 
rose to $170 million from $100 million 
the previous year 

However, traffic on aircraft under 


MATS control howed i col 


ustent mse from 545.0% tons of carg 
ind mail and 485,764 passengers in 
Fiscal 1954 to 123,808 tons of carg 
md mail and 625,74 passengers iW 
hiscal 19 wccording to the subcom 


mittee’s finding 

In hi report to the Senate ub 
committer Sen Denn: 
Chavez (DN. M.) urged the Defense 
Department fo pive ill 


Catrici 


commercial 
i fair and equal opportunity to 
offer their facilithes on a bid basis with 


31 
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cqual access to information regarding 


commercial movements of cargo and 
personnel.” He added 

Ihe committee desires that at in 
tallations where private carriers are pet 
mitted to offer their services for sale 


to individual personnel, representative 
of all) commercial hould be 
afforded without di 
comination, 

The Independent 
formed by a between Aircoach 
Fransport Assn. and the Independent 
Military Air Transport Assn. last May 
is launching an aggressive program dé 
more military trafhe 
carriers following a 
Air ‘Transport Assn 
the 


cCurrici 


equal access 


Airlines Assn., 


rue 


signed to divert 
to its 
pattern set by the 

Under its 


member 


prese nt organization 


association can pool aircraft of the 
member carners and bid for mulitary 
trafhe in competition with the sched 
uled airlines and surface carriers. The 


group feels that the cargo traffic poten 
tial will justify high utilization of the 


60 C-134 

Last week, the CAB ipproved an 
extension of agreement between IAA 
md the Military Trafic Management 
Agency of the U.S. Army, Defense De 
partment’s single manager for tran 
portation, for the air transportation of 
personnel during the Fiscal 1955 

The legal status of the upplemental 


carriers is not yet clear as a result of a 
U.S. Court of Appeals judgment last 
year that vacated an carher CAB ruling 
gave the temporar 


which Carrie! 


ELECTRO LUMINESCENT 


authority to operate as supplementals. 

Oral arguments are scheduled to 
begin next month in the complicated 
Large Irregular Carrier Case which will 


be the first step toward legally defining 
the status of the nonscheduled carrier 
Hearings on the applications of the 
individual carriers are not likely to be 
held until carly next vear (AW Feb. 25 
p. 145 

At present, the carriers are author 
ized to operate unlimited domesti 
igo and passenger charter service ind 
operate a maximum of 10 flights in 
one direction between any two points 
for individually ticketed passengers o1 
wavbilled cargo. The carners also have 


uthority to operate cargo charter flight 


on international route 


Klectro-Luminescence Technique 


New York—Recent advances m com 
bining clectro-luminescence and photo 
conduction techniques, opening the way 
to thin-panel radar displays instead of 
the bulkier cathode ray tubes now used, 
were reported here last week by Sylvania 
Electric Products, Ine. 

Klectro-luminescence is the genera- 
tion of light by application of an elec 
tric field to certain types of phosphors, 
contrasted to the light created when hit 
by an clectron beam as in a conven 
tional cathode ray tubc 

Sylvania demonstrated three types of 
thin-panel displays which employ elec 
tro-luminescence and photo-conduction 
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@ Middle-dot panel, which creates spot 
of light (such as radar target blip) at 
any location on the pancl by applying 
an a.c. voltage vertical 
and horizontal conductors of a grid 

© Light-storage panel which can stor 

indefinitely the track of a spot of hight 
traced over its surface The image re 

mains until electrically erased 

© Image converter panel, which displays 
visible half-tone image on onc sick 
when other side is illuminated with im 
frared image, visible light, or painted 
with electron beam. Device has suff 
ciently rapid response to produce mov- 
ing images with good resoiution. 


to appropniate 


THIN-PANEL RADAR display is one use for new electro-luminescent techniques developed by Sylvania. Image converter is shown left. 
Light-storage panel construction is shown right. 


Thin-Panel Radar Possible With 


I'wo possible combinations of thes 
three techniques, suggested by Sylvania, 
includ 
Combination mobile-dot light- 
storage panel could provide device for 
converting clectrical input signals mto 
visible spots or tracks for displaying ra 
dar targets 
¢ Combination mobile-dot and 
converter pancl could be used for ‘TN 


mage 


type presentation 

However, a Sylvania spokesman em 
phasizes that the devices are just out 
of the laboratory and that any T'V-typ: 
thin-panel display is “four or five years 
and several million dollars away.” 

Sylvania has produced the clectro 
luminescent pancls im sizes up to four 
inches square and is producing larger 
units for certain military applications 

The company says limited quantities 
of its new panels will be available to 
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clected laboratories on a priority basis 
for application to military 
Massachusetts Institute of Technology's 
Air-Defense 
ored part of the Sylvania program 
Ihe mobile-dot panel consists of a 
lass or metal square, alternately coated 
ith horizontal conductors, spaced 16 


svstcms 


Lincoln Laboratory spon 


to the inch, and a laver of electro- 
luminescent material, followed by ver 


il conductors. An a.c. voltage con 
cted to anv combination of one 
horizontal and vertical conductor 
produces a spot ot light at the inter 
ection of the 
Ihe light-storage panel (see sketch 
consists of 
hich is coated first with a conductive 
film, then a laver of clectro-luminescent 
maternal. A series of small glass column 
n. square, spaced ,', im. apart) are 
ittached to give a waffle-iron ap 
pe 


has a conductive coating on either end 


one 
two conductors 


i glass base viewing screen 


ncxt 


Kach of these glass columms 


joined with a laver of photo-conductor 
material. A metal mesh is then attached 
to the tops of the glass 

\\ he in i.¢ 
between the 
film 
nd clectro-luminescent 


columns 
applied 


metal mesh and the 


voltage 1s 
con 
ductive eparating the glass base 
material, the 
Shining 


panel is ready 


tor operation 
pot of light momentarily on any onc 
if the glass 


mductive 


columns causes it 
material to transmit the 
wotential from the mesh to the 
ting film column 


photo 


conduc 


ap 


under the 


pine the a. voltage icross the clectro 


luminescent laver directly underneath 
the glass column, causing this area to 
glow, creating a light spot visibl 
through the glass base. [lumination 
from this pot in turn maintains the 
column's photo-conductor in a conduc 
tive tate so the light spot remain 
after the original light source has been 


Removing the 
applied to the panel will cause the 
to di 

Ihe image 
consisting of a gla 
vith 


removed potential 
pot 
ippe il 
converter is a sandwich 
base, coated first 
filin in clectro 
next, a photo-con 
finally another 
When a. 


two 


conductive 
cent laver 
laver 
oltag 


onducting 


tor laver and 
mducting film 


pplied icTO the 
| 


ns, anv image projected on the baci 
th pancl Ol pamted by an electron 

im) wall ippear as a Vi ible :mage on 
the reverse side of the panel. The tiny 
phosphor clements have an excitation 
tame of about one millisecond, a decay 
time of about three milliseconds 


Representatives from Radio Corpora 


tion of America and Westinghouse 
Klectric, among those from industry 
who attended the Sylvania demonstra 


that their 
also are developing clectro 
Gencral Electric 


» is believed to be interested 


tion, told Aviarion Week 


companies 
luminescent displays 
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Senate Restores $380 Million 
To USAF, Navy Procurement 


By Katherine Johnsen 


Washington—Senate last week 1% 
stored $380 million of the $474 million 
cut by the House in new funds for 
Fiscal 1958 aircraft and related 
curement by USAF and Navy as 
Appropriations Com 


pro 
recom 
mended bv its 

The defense budget is now pending 
1 joint House-Senate conference 
ommittee to ditter 
cnees between the two versions as passed 
House and Senate 
The total $8 billion approved by the 
still $94 million 
below the administration's request and 
S901 milhon below the 
money allocation for Fiscal 1957 

The Senate hould 
the House agree to accept them, which 
is unlikely, actually hitth 
if the administration goes 


before 
compromise the 


bv the 


committee, however, is 


ove! new 


restorations, even 


have 
cance ihead 
with plans to 

@ Hold down defense expenditures to 
keep within a $38 billion ceiling for 
liscal AW July 1, p. 26 \t 
the present rate, the expenditure will 
reach $42 billion 

@ Hold back funds for 
as a means of holding down expendi 
biscal 1959 
i] propriated by Congr must 
Bureau of the 
gives the administration 


new contract 


tures in and later years 
bund 
he ipportioned by the 
Budget. 
top tis il ove 
the defense At present, ap 
proximately $5 billion in appropriates 
tuned not vet 


to the 


maker 1 close 


program 
becn 


have ipportioned 
Py 


CTV ice 


Aircraft Funds 


Ihe aircraft and related procurement 
funds voted by the Senate 
e USAF, $6.1 billion as compared with 


wer 


$6.8 billion for Fiscal 1957 he 
Senate group ud the S280 millon at 
idded will provide “minimum” require 
ments for aircraft pare prevent a 


tretching out of the 
ment test program and the mtroduction 
‘ile svstems into the 
illow for aircraft 
These are the in which the 
ipplied its $354 
duction wa 
for bilhon for procurement of 
1,515 aircraft during fiscal 1958 

@ Navy, $1.9 billion, $179 million more 
than the bkiscal 1957 Ihe 
Senate group restored million of 
the $120 reduction by the 
House in order to permit “an at 
ible level” of aircraft related 
curement. The House $70 million 


Mil ile develop 
of mi mventory 
modemization 
House 
No 
requ t 


md 
wea 
million cut 


USAI 


made m 


illocation 
S100 
millon 
cpt 
ind 
cut 


pro 
pi 


to trv and pressure the Bureau of Aero 


nautic to merease its recoupments 


(savings from downward pricing and 


other economy steps) by this amount 
BuAer reports, though, that it will be 
dificult to attain its estimated recoup 
ments of $165 millon for biscal 1955 
Ihe other House cut was $50 million 
for test quantities of Navy's two super 
sonic all-weather fighters, the McDon 
nell F4H-l1 and Chance Vought 
hSU-3 
R&D Funds Restored 

The modest cuts the House made in 
Army, Navy and USAF research and 
development request fo encouw 
mor clectivity ot projects were re 
‘tored by the Senate group lloweves 
the amount ipproved, already had 


been sharply cut by the administration 
to a point below what the services con 
sidered minimum program 

USAI 
reduced by the 
BuAer's from $227 
$165 million Ann 
mulhon to $400 millon 

The Senate endorsed House action 
providing § milhon to 
the military phase of the \ 


t of SS3S millon wa 
to S66) 
million million to 


from 


fiance 


Hil 


navigation tem 
This amount was climinated from 
the Civil Acronauty Administration 


budget 


Committee Demands 

In it report on the defense budget 
Senate Appropriations ¢ 
rected two 
¢ Prompt phasing out of obsol 


omimittec ay 
action 


cut 


veapon hie ommittee noted the 
older traditional weapons must be 1 
tained until replaced by modern equip 
ment’ but added 

On the other hand the service 
ire reluctant to pha c¢ out obsolete and 
outmoded we pons and program uch 
is—notabl in the field of antiaircraft 


lhe continuance of obsolete weapon 


md programs is an unwa ranted wast 
ol onnel and ippropriation inc 
hould be 


cClauninated mnmediatel 
Increased use 


of airlines in handly 


military trafhe Ihe committee called 
on the Defense Department to revi 

it program $0 that carne 
vould handle i | is po ible 

+) of the passcngc! quirements an 

iu of the carga qu nents of tl 

Militar Au | itt port \t 
pr cnt ibout of MIAITS pa 

enger trafic and 10 of it 
trafic 3 parceled to civil a 

rie 


| 
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MODIFIED F-84Fs working as tanker/receiver team carry out high-altitude aerial refueling, which has been accomplished at speeds 
up to Mach .725 and at altitudes of 35,000 ft. 


Thieblot Develops Tactical Refueling Unit 


Washington—Tligh-speed, high-alti 
tude aerial refucling system designed 
for fast conversion of tactical aircraft 
into tankers is now being flight tested 
by USAF and its developer, Thieblot 
Aircraft of Bethesda, Md 

Developed under a Wright Air De 
velopment Center contract, the system 
thus far has been flight tested at speed 
of up to Mach .725 and at altitudes of 
35,000 ft. Thieblot engineers hope to 
unprove both the speed and altitude 
figures in subsequent tests being con 
ducted from Andrews AFB here with 
a Republic F-84F. The system, desig 
nated the Tactical Air Refueling System, 
is packaged in a standard external store 
providing for either under wing or in 
ternal bomb-bay installation, General 
concept of the system is a pair of mgid 
linkages extending below the tanker 
aircraft, 

I'he lower linkage has at its aft end 
a Standard refueling coupling and 
formating device designed to accommo 
date existing probe installations, The 
upper member, which extends beneath 
the tank, external store or bomb-bay 
store, is a streamlined rigid member 


mounted on landing gear type 


trunnion. 
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Ihe entire unit can be extended or 
retracted within an estimated two sec. 
and is equipped with a system of limit 
switches that provide automatic re- 
traction if the receiver aircraft slips 
rom its pattern 

Ihe unit also automatically retracts 
if the receiver aircraft makes its ap 
proach at too great a speed 

Ihe package contains a complete 
hydraulic system and fucl pumping 
system. For external imstallations, the 
store is provided with a ram air turbine 
driving a hydraulic pump 

Mounted externally, the turbine runs 
continuously; internally, it is driven by 
ducted air flow 

Ihe fuel system consists of a standard 
refueling pump driven by a hydraulic 
motor. The system is dependent upon 
the parent aircraft only for a small elec- 
trical control power load. Pilot controls 
consist of a pipe unit extension, retrac 
tion switch and a fuel pump switch. 

Ihe store itself, having the external 
dimensions and mounting provisions of 
existing external store units, can be 
quickly attached to any compatible air 
craft. Aircraft modification consists of 
only the addition of control wiring 
As conceived by Thicblot, the system 


TWO-SECONDS is all it takes to retract 


or extend refuel drogue on end of strut 


would consist of a family of packages 
containing many interchangeable parts 
and designed so that they could be m 
stalled on existing external stores pylon 
and internal or bomb-bay type racks 
They would be designed to accommo 
date current and future fighters, fighter 


bombers and bombers 


AVIATION WEEK. lulv 8. 1957 


“a 
RCE 2 
/ 
' 
|_| 


breaking the barriers VACUUM MELTING 
with Utica Vacuum Metals provides these properties 


Today's challenge lies in developing mefa/s and means of 

cracking the thermal barrier 

The metals problem has already been partially solved by superalloys 
produced through Vacuum Melting. This process, as developed 

by Utica, has yielded such super refractory alloys as Udimet 500 
a clean, pure alloy combining unsurpassed stress-rupture life 

with superior high tensile strength in the 1200 F to 1800 F range 
At 1600 F, Udimet 500 has a tensile strength of over 100,000 PSI 
In addition to making new superalloys, Utica Metals Division of 
Kelsey-Hayes upgrades existing alloys through vacuum melting 
Kelsey-Hayes Co., Detroit 32, Michigan 


IAVES 


Aviation, Automotive and Agricultural Parts «© Hand Toots tor industry and Home. 
15 PLANTS 4 Detroit and Jacksor te n McKeesport, Pens l nia Los Angels Californi Windsor Ontario, Canada 
Springfield, Ohi 2 plants D rjel't Ne York—4 plar fea p Forge and To 

& ement ar 


eware the Snark 


The nation’s first intercontinental missile... the Air Force's Northrop 
Snark 5M-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth’s atmosphere. Its compact 
design presents a smaller target for radar, interceptors, or anti-aircraft 
missiles. 

Extremely mobile, the Snark ean be air lifted to any site within a few 
hours. 

The pilotless bomber is powered by a Pratt-Whitney Aircraft J-57 turbo- 
jet engine equipped with a Holley compressor bleed governor. It flies in 
near-sonic speeds above the weather over the longest range yet possible ly 
a missile in the free world today. 

Like all Holley engine controls, the COMpressor bleed governor is depend- 
able, easy to service, compact and lightweight —four vital qualities for 
aviation equipment, 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN 
UFACTURE OF AVIATION FUEL METERING DEVICES 


11955 E. NINE MILE ROAD, VAN DYKE, MICHIGAN 
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KC-135 Goes Into Operational Use 


Two aircraft, the first Boeing KC-135 tankers to go into operational service, wer 
delivered to the 93rd Air Refueling Squadron at Castle AFB, Calif. Powered by fou 
Pratt & Whitney J57 engines, the KC-135 can exceed 600-mph. speeds and 35,000 
ft. altitudes, eliminating wasted fuel and time that had been required for jet bombers 
to rendezvous with piston engined tankers. Flight maintenance and crew training 
courses will be conducted at Castle for SAC personnel. Several KC-135As have 
been delivered to the Air Research and Development Command and are undergoing 


testing at Wright Air Development Center, 
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AIR TRANSPORT 


Smith, Nyrop Detail Airline Fiscal Pinch 


Airline presidents say that decline in profit margins 
poses threat to jet age financial obligations. 


By Ford Eastman 


Washington—I'wo U. S. trunkline 
presidents have issued warnings that the 
in profit margins may affect 
commercial airlines’ ability to meet 
their financial obligations of the jet age. 

Both presidents, C. R. Smith of 
American Airlines and Donald W., Ny- 
iop of Northwest Airlines urged the 
Civil Aeronautics Board to grant the 
proposed 6% fare increase as a tem 
porary relief measure until the General 
Investigation is completed 

Both say that the price the 
an charge for its product—ai 
ortation—is regulated and is actually 
lower than it was im 1938, while the 
cost of providing the product has in 
Every phase 


lec line 


industry 
trans 


reased many times over 
of the air transport business has grown 
tremendously, but the of tickets 


las remained static, they poimt out. 


price 


Why Increase Needed 


“Whether or not the airlines 
ontinue to operate with profit, and 
thus be able to meet their financial ob 
ligations, has become a matter of wide 
pread concern,” Smith told the Board. 
If profits are inadequate, the ability 
of airlines to meet the obligations of 
the jet age will be seriously impaired 
Ihe present trend, if continued, will 
require airlines to look to the govern 


can 


ment for aid, through the resumption 
of subsidy payments. 

“It is not, in our opinion, in the 
public interest that the taxpayer should 
again be asked to subsidize airline op 
cration when that can be avoided by 
the authorization of 
permit adequate carnings. 

“There is good reason to believe that 
the public is willing to pay a fair price 
for airline service have been 
several substantial increases in fares for 
rail and bus transport. A_ reasonable 
fares can be 


fares which will 


increase in airline accom 
plished without adverse cffect on the 
normal growth of air travel, or unfair 
ness to the traveling public.” 

Nyrop said the passenger fare m 1935 
a passenger mile, 
in the first 
5.29 cents 


weraged 5,32 cents 
while the average fare 
months of 1956 was 


1 pas 
cnger-mile 
When, he 
of the dollar is considered it 1 
that the cost of 
stantially reduced. Meanwhile, the qual 
ity of the product has vastly 
in speed but in 
comfort, convenience and safety 
Nyrop, ma specch before the Mid 
west Institute of ‘Transportation in St 


said, the decreased value 
evident 


ur travel has been sub- 


be ci 


improved, not only 
is well 


Paul, Minn., cited an example of 
the cost increases confronting the in 
dustry. 

“For example,” he said, “aircraft 


jet airliners. 


six aircraft (AW July 1, p. 40). 


several lines in placing order. 


by a special Caravelle flight. 
Throne-Holst said SAS will use Caravelle in mixed first class-tourist version carry- 


ing 70 passengers. He said SAS will use the Caravelle both on its European and 
near east routes which, he said, are exactly fitted for plane like Caravelle. 


Air France Will Order More Caravelles 


Paris—Air France will shortly place a new order for at least twelve Caravelle twin 


The state-owned carrier originally ordered 12 Caravelles early in 1954 and at 
same time took option on 12 more. Air France directors are meeting tomorrow and 
will shortly thereafter announce company’s intention to pick up the option. There 
reportedly is a good chance company may announce further options on Caravelle. 

Air France decision will bring to 30 the number of firm Caravelle orders placed 
to date. In addition SAS optioned 19 Caravelles when it placed its firm order for 


Sud Aviation, builder of the Caravelle, currently is negotiating with half a dozen 
companies representing airlines of Europe, Latin and North America. Near firm 
order for five Caravelles by Varig, Brazilian line, has been complicated by recent 
changes in Varig's board of directors. In Europe, Sabena seems to be closest of 


In revealing SAS order Sud Aviation made no mention of the tetal sales figure, 
which reportedly works out at $16,800,000 including spares. Contract was signed 
in Paris for SAS by its president, Henning Throne-Holst, who was brought to Paris 


engine parts, one of our largest cost 
items, mereased 15% in May, 1951, 
74% in September, 1951, 7% m 1952, 
5% in 1954 and another 5% in Febru 
ary this vear. This means the engine 
part cost index is now 147% of 1951 
Similar have occurred in 
the price of gasoline. Domestic gasoline 
at 1956 volume will cost about S600, 
000 more in 1957. Since we are flying 
about 15% more this vear, we will pay 
about $700,000 more for gasoline than 
we would have paid at last year’s prices. 


mcreases 


Labor Cost Increase 


“Labor costs also continue to rise 
‘The most recent settlement negotiated 
with our union personnel will add about 
$1,700,000 to 1957 costs 

“In the days of the Lockheed Lod 
‘tar, airplane cost per seat at the time 
orginal purchase was approximatel 
$6,000. With each improvement im 
equipment, this cost mounted. For the 
DC-4 it was $8,700; the DC-6, S11, 
000: the DC-7, $24,000, and today w 
ie confronted with the 
equipment at 


necessif' for 
purchasing yct 1 cost ot 
about $46,000 per seat 

“But the mounting costs which fac« 
us with our existing equipment tell onl 
part of the story. When the problems 
of the jet age are considered, it be 
evident that the an 
lines face an economic crisis.’ 

“This vear,”” Nvrop said, “and durine 
the first few months of next, Northwest 
is taking delivery on 24 new aircraft 
Phe total cost of this equipment is $57 
million. Meanwhile, though 
the last of these new plane not 
be delivered until April, 1955, we are 
now confronted with necessity of order 
ing and making down payments on the 
jets that will replace them in 1960 

Long range jet airplanes such as 
the DC-S or the Bocing 707 wall cost 
in excess of $5 almost 
double the cost 


comes cvcn more 


however 
will 


million each 


of the plane we a 


eceiving this vear and almost fi 
imes the cost of a DC-6B 

‘Spare engines for these aircraft, and 
ce must carry two for each airplane, 
will cost approximately $225,000 cach 
s compared with the $40,000 which \ 
now pav for DC-6B engine spar 

“In addition we estimate that th 
round equipment and faciliti ind 
new equipment for ou overhaul base 


upport a jet flect vill 


required to 
ibout $4.5 


involve an imvestment of 


milhon 

When vou consider that the jet 
ra will call for airline expenditures of 
52.6 billion, you must sympathize with 
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the airline which must find the 
money.” 

Nyrop said the major sources of 
money are dependent upon equitable 
tare levels and the rate of return al 
lowed 

As for new equity financing, lhe 
ud the present stockholders would 
be reluctant to approve new issues un 
til the ratio of market price to book 
gcts above 100%, and such a rise de- 
pends on carnings 

Borrowed capital, he said, is availa- 
ble to the extent that lenders insist 
on a ratio of borrowings to equity that 
at least approaches the rule of thumb of 
one to one in other industnes 


However, he added, compare this 
with the 2.6 to one ratio that exists 
among the Big Four trunklines, where 
about $284 million of debt wall be 
incurred to finance jet purchases, 
against an average net worth of S109 
million 

Northwest Airlines was one of the 
even carriers that filed for the 6% fare 

Other airlines applying were Capital, 
IWA, Delta, Eastern, Braniff and 
United 

American did not apply for the im 
crease, Smith said, because it was be 
lieved the General Fare Investigation 
would be concluded by late this year 

Meanwhile, hearings the sus 
pended passenger fare increase pro- 
ceedings continued last week with air- 
lines cross cxamiming bureau counsel 
witnesses 

Ihe CAB staff has presented testi 
mony and exhibits designed to show 
that airline operating results im the 
past and probable future results do not 
justify a fare increase 


New Policy 
Ihe CAB staff mtroduced m_ this 


case a new depreciation policy which in 
cflect reduc expenses and inflates 
profits by recognizing a 25% residual 
value for piston-powered aircraft mstead 
of 15% used in previous rate cas 

Phe CAB staff and airlines also differ 
to operating expense, mvestin 
base and rate of return. By adjusting 
the operating expens listed by airline 
the staff has reduced costs from $1 
million to more than $9 millon dollar 
Also by using a lower mvestment base 
the staff figure how a rate of return 
much higher than the airlines indicate 
in their exhibit 

As a result of the exhibits, profit 

timated by airlines for 1957 have 
been greatly imereased bi thr taff 

Trans World for example, forecasts a 


$100,000 lo for the vear, while the 
taff estimates a net operating income ot 
more than $28,000,000 for the air lin 
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‘xaminer’s C&S Mail Rate Plan 
Could Cost Delta $1.8 Million 


Washington—Civil Acronautics Board 
Examiner Edward ‘I. Stodola has rec 
ommended a reduction of $1,795,000 
in mail compensation paid Chicago and 
Southern Au Lines between 1948 and 
1952. The airline that could be hurt 
by the recommendation is Delta which 
absorbed C&S in a 1953 merger 

The examiner's recommendation 1s 
$552,000 less than the amount previ 
ously suggested by the CAB bureau 
counsel but approximately $1 milhon 
more than Delta would have been 1 
quired to turn back to the government 
under the Supreme Court's ongimal 
offset” decision 

Stodola took sharp issue with several 
of the findings by the bureau counsel 
and warned that capital financing for 
jet age requirements will call for a 
10% return on investment for the car 
rier rather than the 7% urged by the 
bureau counsel in supporting his $2 
347,000 recommended mail pay recap 
ture 

Stodola based his rate of return fig 
ure on the “need of a strong carmngs 
position for Delta to attract additional 
capital funds on reasonable term to 
help finance jct transport equipment 
requircments im the future 

Ile said Delta has “borrowing com 
mitments for approximately $30 mul 
lion of the capital funds it will need 
for equipment purchases im the near 
future Stodola said the record shows 
that Delta carned a 7.4 rate of re 
turn during the vear which ended on 
March 31 

In the CAB suspended passenger 
fare mvestigation, the CAB staff esti 
mated a fully adjusted net profit after 
taxes of $7,546,000 for the calendar 
year 1957 ora 19.5% return on invest 
ment for Delta 

Stodola charged bureau counsel with 
“apparent confusion” of past and 
future rates and the relationship of 
uch rates to standard rate making pro 
cedure He agreed that a difference 
in rate may be justified between the 
usual past period and a future period 
because of the difference m= msk im 
volved but ud a complet departure 
from established principles of rate mab 
ing is not warranted im considering a 
pa t pe riod 

In his conclusions, Stodola said there 
must be a relation hip with past and 
future penod ind that to impose a 
kevhole” view of earnings for a limited 
period would ignore the relationship 
between the rate of return and capital 
ttraction 

He added 


It is manifest! inequitabl and un 


fair to reexamine the penod under 1 
view through hindsight and recaptur 
all of the considerable revenue proposed 
for recapture by bureau counsel 

He termed the jet age a “great op 
portunity and a great risk and pro 
phesied that properly financed and 
eficicntly managed, the revolutionar 
equipment im prospect may bring a long 
era of stabilized mdustry carnme 

He said that “to deprive a carner of 
adequate carmings m good year with 
out taking ito account its experienc 
i poor yeats Is certainly not conducive 
to the kind of imvestor confidence 
necessary to attract capital financing 

On the ubject of rate retum 
Stodola ud the Board itself h al 
ready called attention to the fact that 
the motor umer mdustry has carned 
over 10° and that ai transportation 
is ‘more comparable to motor carnet 
than to other regulated mdustnes m 
terms of all three clements of the profit 
pattern’ and ‘that the air transport in 
dustry is already maternally handicapped 
in Competing with other regulator 
madustnes tor « ipit il. 

Stodola explained that the recom 
mended mail pay reduction of $1,°9 
000 results from offsetting available ex 


cess carmmgs of C&S under domestu 
mail rates between Jan. 1, 1945, and 
Jul 1, 195 ind from reducing ex 
a mail compensation paid to CAS 
for if international CTVICE irom 


December 16, 1950, through Jub | 
1952 

Ihe total reduction of mail com 
pensation for the carner he added, 3 
ubject to adjustment upon final deter 
mination of the question of the tax 
consequences of Delta’s repayment of 
CXCE mail pay and to further adyust 
ment depending upon the outcome of 
pending imcome tax controversics an 
volving Delta 


Guest Sues Over Award 


Mexico City—Guest Acrovias Mexico 
has been awarded a temporary injunction 
by a Mexican court against the Depart 
ment of Communications award of the 
Chicago route to Compania Mexicana 
de Aviacion 

Guest claims to have held rights to 
the route since 1945 and savs it has tailed 
to exercise the rights because of the lack 
of an air agreement with the United 
States such as that recently concluded, A 
second court session, as vet unscheduled 
will decide the outcome of the route 


battle 


— 
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CENTER four-seat lounge has a curved sofa 
(right) has chairs with pullout arms, round windows, individual lights. 


4944 


(left), and translucent bulkheads separating it from the cabin. Step-down rear lounge 


All three lounges have yellow headliners, salmon seats and 


beige carpets. Small bookcase is placed between rear pair of seats in step-down lounge. Removable tables also may be installed. 


How Northeast Plans Britannia Interiors 


Vhree lounges have been designed 
for Northeast Airlines’ fleet of five Bris 
tol Britannias by Charles Butler As 
sociates, New York design consultants 
executed planes’ entire passenger 
cabin layout, decor and color scheme 

Forward lounge accommodates eight, 
the center, four, and rear has room for 
cight. All three lounges have light 
yellow headliners, salmon seats and 
heige carpets. ‘This contrasts with the 
main cabin's light blue headliner, blend 
ing medium blue seats and dark bhuc 
carpets. 


Gold Trim 

Forward lounge has a long slash of 
gold trim at the indirect lighting level 
above the white hat rack, yellow cur 


FORWARD lounge has cight seats, features curved back chairs, removable tables. Curtains 
are yellow and have a reddish stripe. Front bulkhead has driftwood finish. 


40 


tains with a reddish stripe, and decor 
ative Polyplastex covered doors leading 
to a forward buffet service area. Front 
bulkhead has driftwood finish. Remov 
able tables may be installed between 
cach pair of facing double seats for 
card playing or cating 

Center section features a_ gently 
curved, four-seat lounge running fore 
and-aft in the plane. A modernisticalls 
shaped table serves its occupants. The 
area is partially separated from the 
front and rear parts of the main cabin 
by translucent plastic half-bulkheads 
lecorated with sea shells 

Step-down rear lounge is also pat 
tially separated from the main cabin 
by decorative plastic half-bulkheads 
Sidewall, without hat rack, is gold 


speckled Duracote vinyl-coated Fiber 
glas. Window rim is gold-colored. 

Decorative motif is inscribed on rear 
bulkhead which is of driftwood finish 
A small bookcase is placed between reat 
pair of seats 

Removable tables may also be in 
stalled between front and rear-facing 
seats for passengers’ convenience. 


Passenger Load 


Northeast’s Britannias will accommo 
date 49 passengers, first in two-and-two, 
then in three-and-two seats in the for 
ward cabin plus 23 persons in three 
and-two then two-and-two seats in the 
aft cabin for a total, including 20 in 
lounges, of 92 seats 

hirst NEA Britannia recently flew 
in England (AW June 24, p. 45), but 
start of service may be delayed by cer 
tification question on landing gear 


Oral Arguments Slated 
In TWA Pilot Case 


Washington—Oral arguments in the 
proceedings to suspend or revoke the 
airline transport pilot certificate of 
Leonard J. Specht, ‘Trans World Air 
line captain for allegedly leaving an 
issigned altitude without permission 
(AW March 15, p. 30) will be held 
before the Civil Aeronautics Board on 
July 17 

Both Specht and the Civil Aeronau 
tics Administration, which instituted 
proceedings, have appealed the examin 
er's initial decision. ‘The examiner had 
ordered a six-months suspension of the 


pilot’s rating 
In the appeal and request for oral 
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the CAA said that, althongh 
the findings and 
how 


argument 
conclusions ot the 
that the respondent 
demonstrated a lack of qualification to 
hold his rating, the ex 
aminer failed to revoke the license 
Capt. Specht said in his appeal that 
the examiner erred in ‘misinterpreting’ 
ind “misapplying” the 
thority 
The 


cident 


continuc to 


cmcrgency au 
vested in the pilot in command 
proceedings arose from an im 
Capt. Specht who 
IWA Flight 19 
York to St. Louts 


involving 
was m command of 


cn route from New 


on Jan. 29 flying under instrument 
flight rules. The CAA charged that 


Specht was cleared to fl 
of 14,000 ft. but 


at an altitude 
that he left his as 


igned altitude in order to reach 18, 
000 ft. and climbed through 16,000 


ft., the assigned altitude of Capital Air 
lines Flight 31 

Capt. Specht said he had declared 
an emergency because of icing condi 
tions at his assigned altitude and had 
reque sted clearance at 18,000 ft The 
attorney for Specht said there was no 
claim during the hearing that the con 
trollers did not emergency 
declaration, but rather the claim is they 
did not Captain Specht was 
in an emergency 


receive the 


bel 


Tokyo Runs Planned 
By Philippine Airline 
Manila— wo year expansion plan for 


Phihppine Ai 


mestic operations has been submitted 


Lines’ regional ind do 


to the airline’s board of directors by 
Col. Andres Soriano, president 

The program is to be undertaken 
from 1957 through 1959 and wall be 
the first step toward resumption of 
PAI long-range international flights 


uspended in March 1954 

Recstablishment of flights from Man 
ila to ‘Tokyo is planned for October ot 
this year, subject to approval by the 
Japane s¢ government of a bilateral an 
treaty the 
Japan 

PAL also plans to increase its weekly 
flights to Hong Kong from the present 
ix to Implementation of 
the new program will allow maximum 
utilization of the 


between Philippines and 


ibout nine 


CCONOTINC COMPANY 


new Viscount aircraft, which wall be 
used on its domestic trunk-lme runs to 
Bacolod and Davao, where new fields 


are currently being constructed for this 


type of aircraft 

PAL, will take delivery of its second 
Viscount shortly 

The company will retain its Convair 


ircraft primarily for use on its domes 
tic runs, but they will serve as back-up 
equipment for the Hlong Kong run 

The Convair will be 
its present 340 type to the 440 Metro 
politan type 


onverted trom 
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Urban League Charges Airlines 


Fail to Keep Pledge on Hiring 


New York—Discrimination 
Negro ipplicants for flight jobs be 
traval of a pledge made last year has 
16 scheduled au 
of Greater 


igainst 


been charged 
lines by the 


igainst 
Urban League 


New York. The airlines, all of them 
serving the New York area, issued a 
joint statement last October to the 


effect that applicants would be judged 
on qualifications alone 

Most airlines made no immediat 
comment. But it was pomted out that 
the pledge of October, 1956, was 
a change of policy but 
ifirmation of stated policy not to di 


not 


ar 


crimuinate 

Phe League last weck said it had sent 
letters to presidents of the 
attached a report citing 45. cases of 
appli ints assisted by the League il] 
of whom had been rejected for employ 
ment 


carners and 


Fourteen Negroes have filed com 
plaints with the Stat 
Against Discrimination as a result of 
their eEXpe»ncnces, the report notes, One 
rans World Airline 
scheduled for public hearing this week 

The 
lines, the report claims, “followed two 
efforts by the Urban 
ind others to what 

tacitly and sometimes openly 


Commission 


case involving 


1956 policy pledge by the au 
years of intense 
League climinate 
was alway 


recognized as an industry ban on 
Negroes in flight positions despite 
the policy pledge not one Negro 
has as vet been hired in any flight 


ervice capacity on any of the scheduled 
passenger airlines of the nation in 
place in the United States.” 

Ihe report notes that New York Au 
has hired a Negro helicopter pilot 
New York Airways is a scheduled pas 
cnger airline.) 

The League claims that R. 
United Airlines 
nel, publicly has stated that the urlines 
are not vet ready to hire Negroes m 
flight jobs that H. L. Pollard, a 
United district personnel manager, im 
dicated to a Negro applicant during an 
that 
were entirely acceptable, he 
be hired because of hi 

Since the October 
the report state 
had been referred by the 
League to TWA, American Airlines, 
and United Air Lines. Seckers for pilot 
jobs were referred to Allegheny, Amer 
can, Eastern, Capital, National, TWA 
and United. None were hired. Negroc 
referred for work as stewards and flight 
have fared equally is badly,” 
iccording to the re port 

Airline 


commented im its report 


any 


way 


Ahrens 


vice president-person 


ind 


mitervicw even if hi ippli ition 
would not 
race 

1956, pledge by 
airline tewardess ap 


plicants 


Cnginecrs 


Committee 
that “it 


League 


dificult to avoid the conclusion that 
ill of the scheduled airline of the 
United States are continuing, m con 
cert. to maintain the ngid ban on the 


employment of 


capac iti 


the airlines 


Amencan 
two out of every 


cants 


interviewed 


Negroes in all 


ind that on a purely mathematical bas: 


if was 


ipplicants the League says it referred 
to Amencan would have qualified Lake 
other airlines checked by Aviation 
Week, American said its hiring pohe 
was based on merit alone and cited 
examples of Ne employes im many 


jobs within the 


High Speed Blamed 
In TWA Accident 


Washington 
im emergency approach contributed to 


the crash of a ‘Trans World Airline 
Martin 4-0-4 at Las Vegas, Nev last 
Nov. 15 the Civil Aeronautics Board 
ruled last week. ‘The captain, host 
and 14 of the ) passengers received 
only minor injures although the plane 
was damaged beyond repan 

The 4-0-4 had taken off from La 
Vega en route to Lo Angck when 


ive 


one engine lost power and the prope Het 
was feathered 


Thi 


flight 
and ippe ied to be 


returned to the 
making a 


ipproach to the runway 


Ihe ¢ 


hold with excessiv 
2.745 feet befor 


AB ac 
port said the flight cro 
urspeed and floated 


ident mvestigation 


ed the thr 


touchimeg the 


run 
A series of bounces occurred as un 
cessful attempts were made to force the 
urcraft onto the runwa 

Believing the aircraft could succes 


fully go 


it the 


configuration which existed, the 
idded, the captain attempted un 
cessfully to do so 


peed ind in the 


The Board determined that the prob 


ible 


CAUM 


in an 
fail d to re duce 


of the accident wa 
situation the 


peed during the lat 


ter 


report 


that 


cal tain 


portion of a single-engine ipproa hh. ‘The 
excessive speed resulted in an over hoot 
ind an attempted go-around which wa 
beyond the performance ¢ ipabality of 
the aircraft under existing condit 

Phe Board also said that prior to the 
iccident, company pilot tramung th 
respect to ingle-cngine pert winance of 
the Martin 4-0-4 in the balked landing 
ituation was found to be madequat 


flight 
Lhe next step is up to 


Airline uid it had hired 
100 stewardess ipphi 
dunng the last ve 


unprobabl that the two Negro 


pec d 


urport 
normal 


| 
= 
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Curtiss-Wright 
TURBOLECTRICS 


Converting the power of the new gas turbine or 
“turboprop” aircraft engines into useful thrust is a 
most exacting assignment for the time-honored pro- 
peller. It has to handle just about double any previous 
power... smooth out fast accelerations characteristic 
of these engines . . . control their power by the 
subtlest amount of pitch change on the blades . . . 
reverse to slow down and stop the momentum of 
some hundred tons of airplane. 

With electromechanical brains for precise control 
.. . and with tough, one-piece extruded steel blades 
to handle unprecedented horsepower . . . Turbo- 
lectrics convert the basic operating efficiency of the 
turboprop into flying efficiency. 

A leader in powerplant design, Curtiss-Wright also 
leads today in translation of turbine power into useful 
propeller thrust. 


PROPELLER DIVISION 


CORPORATION + CALDWELL N. J. 


4 
Propellers with the 
_ 
7 
and BRAWN to 
TAME TURBINE 
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By Craig Lewis 


St. Louis—Ozark Air Lines is in the 
midst of a program 
vhich airline in- 
routes in 


route expansion 
the local 


hive new 


has secn 
ugurate service on 
the past two vears 

\pplications are now before the 
Civil Aeronautics Board which would 
idd significant new mileage to the car- 
ricl ystem in a program designed to 
blanket its Mid-Western territory. 

In serving these expanding markets, 
Ozark is concentrating on the basic 
operating factor of reliable, on-time 
ervice in competing with both trunk 


urlines and 


some highly competitive 

urface transportation 
Like all other local airlines, Ozark 
icles on the DC-3 to provide this 
ervice. Unhke many other local car- 


riers, Ozark has vet to order new equip 
ment to replace the DC-3 


One of the voungest of the local 
crvice airline Ozark started opera 
tions in 1950. Since then, the carrier 


has moved up among the top half dozen 
local trafhe and 


revenues 


carners m terms of 
Feeder Line 


Ozark Air Lines was incorporated in 


1943 to operate as a feeder airline, but 
iuthority didn't come from the CAB 
until 1950. At that time, the carrier 


took over Parks Air Lines and its svstem. 
ind started between St. Louis 
ind Chicago via Springfield, Decatur 
and Champaign-Urbana, Ill. Chicago 
till Ozark's best trafhi pout 
Iwo years ago, Ozark began serving 


SCTV ICC 


1 whol 


senes of new routes. In May 
1955, service was started between Pa 
ducah, Ky. and Nashville, Tenn. in 
\ugust, 1955, between Chicago and 
Sioux City, lowa; im October, 1955 
between Paducah and Louisville, Ky 
md im June, 1956, between Peoria 


Ill. and Des Moines. lowa 
Latest service began April 28 on a 
new Moline-Davenport to Minneapolis 


St. Paul route which adds the ‘Twin 
Cities to Ozark’s collection of sub 
stantial midwestern traffic market 


lirst months of operation indicate the 
late 


trongest 


t route will be one of the carrier's 
segments 

Addition of these routes has helped 
Ozark jump its traffic from a total of 
156,391 passengers in 1954 to 247,031 
in 1955 and 318,944 last year 

lor future growth, Ozark’s main in 
terest now lies in the Seven States Area 
case. In this one, the carrier hopes to 
tretch its svstem west to Denver and 
to add such points as Omaha 
Chevenne to its routes 
Ozark would also like to go to su h 
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Ozark Primes for Expansion Program 


| MINNEAPOLIS } 
ST. PAUL \ 


Rochester 


Mason City 


Weterlee 


~ Cedar Rapids 


MOLINE 
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City 
| WICHITA Pittsburg 
| Joplin Springfield 


OZARK AIR LINES 
SYSTEM MAP 


vi aren 


Bloomington 
Danville 


Urbana 


INDIAN 
APOLIS 


@catur 


Mattoon 
Charleston 


touisvitie 


Marien 


wenibere 


Cape 


Girardeay Paducah 


Clarksville Mephinaville 
Campbe!! 


NASHVILLE 


MID-WESTERN markets are served by growing Ozark Air Lines with DC-3 equipment 


new terminals as Tulsa, Knoxville and 
Cincinnati, And the airline would also 
like a link between Milwauke« 
and Chicago to improve aircraft sched 
uling in that part of the sy 

Generally 
route expansions overlap present route 


rout 


tem 


none of these projected 


ystems of other local airline That 
is because Ozark doesn't believe local 
carriers should compete with each 
other 
Overlapping 

QOzark'’s President Laddie Hamilton 
told Aviation Week he thinks local 
iirlines “seal our doom vhen the 
tart overlapping routes and competing 
with one another. He believes it would 
lead to imereases in the already heavs 


subsidies now paid the local service in 
dustry 

Ozark hasn't decided which tran port 
it will buy to replace its 1D but 
Hamilton says the raft wall be 
turbine powered when the decision i 
made. Right now, the Fairchild -27 
is the “Number On prospect” in 
Ovzark’s view, but other aircraft are also 
in the running 

Vickers Armstrongs ha 
tudy of Ozark tem im 
plugging the Viscount, and the carrier 
has heard Sud Aviation’s pitch on the 


ncw il 


produced an 


extensive 


Caravelle Ihe Handley Page Herald 
is another competitor, ‘The final deci 
sion depends somewhat on whether 
the CAB decides to lift anv of the local 


airlines’ various route — restriction 

Hamilton feels that Ozark will con 
tinuc to operate 1x on some rout 
even after a new airplane is acquired 
ind he savs the carrier will probabl 
buy more 1 if its route applica 
tions are successful 

In an effort to improve its present 
flect of 20 Ozark ha unched 
i modification program to 
1 performance end-product 
of thi mocdihcation program called 
Challenger began flying on the 
carrici fom & car ago 

Ihe modification program gets it 
biggest performance gam from new 
wheelwell door cle cloped by Pan 
Amencan World Airwa it its Brown 
ville, Tex. bas A new oil cooler scoop 
ilso helps reduce drag. Ozark per 
formed these modifications at its St 
Lous base 


Ihe airline also cleaned up the ID 


extenor by installing flush radio com 
pass antenna Ihe 1 went to Av 
craft Conversion Corp. in Detroit fo 
wing filler fairing and aileron gay 
cover 

In the future, Ozark plans to add 
new engine cowling and baffling devel 
oped by AiResearch. Also in the futur 
will be jet type exhaust stack 1 hic 
Challenger 250 presently ha hort 
tack 

When all modifications are com 
pleted, Ozark figures its Dt will be 
0% more cfh nt Au pecd gain 
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flown over 
involved, landed at Carson City and placed the low bid 


sirips, steep climbs in hot weather 


( 


300-mile flight win 


Pour hours before the deadline for placing bids on a 
million-dollar Nevada State road construction job, A. D 

Andy” Drumm Jr. took off from his home airport at 
Fallon, Nevada. In 34. hours he had covered 300 miles, 


the future road site to estimate the work 


“Bumpy low-level flying, frequent take-offs from gravel 


we do it all.” says 


Drumm, who is owner of the Silver State Construction 


But in several thousand hours in the aur, we've 


COMPANY 


OF CALIFORNIA 


S $1,000,000 job 


never had any engine trouble. using RPM Aviation Oils. 
In fact, we usually put 1000 hours on a plane with only 
regular maintenance, then trade it in while it’s still in lop 
condition. When we do overhaul an engine, we've always 
found “RPM has kept it clean and held wear very low. 
‘This lets us get full power from Chevron Aviation 
Gasoline right up to trade-in time. Even on our rough, 
short strips it gets our Bonanza’s and AT-0's upstairs with 
plenty of room to spare. Leans out for economy in cruis- 
ing. too. It’s the best fuel we've ever found.” 


With so much flying in Ne 
turbulent air, Mr. Drumn 
planes are equipped with 
G-meters. His advice—— 
when bumps register plus 
minus-| G's. or whenever 


it gets really rough. 


TIP OF THE MONTH 


BY ada’s 


is 


AVIATION 


GASOLINE 
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We take better care 
of your plane 
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estimated at about 25 mph., but nght 
now the carrier is taking all its gains 
by operating at normal DC-3 speed 
with reduced power because of new pay 
demands made by Ozark pilots on the 
basis of increased speeds 

Discussing the local airline industry's 
ubsidy problems, Hamilton said there 
ire three solutions 
¢ New equipment to replace the un 
cconomical DC-3 
¢ Greater operating flexibility from the 
CAB so carriers can operate more profit 
ible nonstop, long-haul flights 
¢ Strengthening of route structures by 
the CAB. 

Hamilton feels that local airline fares 
ire inadequate to cover cost increases 
Ile points out that local fares are tied 
to trunk fares, and that if the trunks 
ire successful in their efforts to raise 
fares 6%, the local airlines will follow 
But he also points out that even 6% 
won't cover the situation long because 
of continually rising costs 


Six Eastern Nations 


Can Handle Jet Liners 


Washington—Airways and airports in 
ix Far Eastern countries will be ade 
quately equipped to handle jet trans 
port operations within the next two 
vears, according to Joseph H. ‘lippetts, 
director of the Civil Aeronautics Ad 
ministration’s Office of Air Navigation 
acilities 

lippetts has just returned from an 
inspection tour of Formosa, Korea, 
Thailand, Viet Nam, Japan and the 
Philippines where he made a detailed 
urvev of airway and lrport develop 
ment. The CAA has an average of five 
pecialists based in each of the coun 
tries except the Philippine 

lippetts said instrument landing sys 
tems, VOR facilities, high-density ap 
proach lights ind non-directional 
beacons are being installed throughout 
the area to conform with International 
Civil Aviation Organization standards 
Ihe CAA is purchasing the equipment 
with funds provided by the Interna 
tional Cooperation Administration un 
ler a CAA technical assistance pro- 

Phe CAA official said runways of ait 
ports serving the capital cities of the 
cight countric ire now bemg prepared 
0 that length and width will accommo 
date jet transport heduled over pre 
nt airline route 

lippetts said the major aim of th 

istance program is to train national 
in the maintenance and use of the 
equipment and added that “it is the 
CAA policy to suggest ind demonstrate 
only so as to give the nationals a 
chance to develop technical compe 
tence through experience as well a 
training. 
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AIRLINE OBSERVER 


© U. S. delegates to recent London talks on the proposed British-U.S 
bilateral agreement lost some of their negotiating power as a result of sharp 
British criticism of the Civil Aeronautics Board's refusal to approve an 
International Air Transport Assn. proposal for a 5% increase in transatlantic 
fares (AW June 10, p. 45). For the fifth time since March, 1956, the U.S 
failed to obtain operating rights for Trans World Airlines between Frankfurt 
and Paris to close the carrier's European route gap. Although the talks were 
orginally billed as “exploratory” and not as formal discussions, it is under 
stood that plans for further negotiations have been shelved as a result of the 
failure to reach any accord on the agreement 


> Civil Acronautics Board hearings began last week on Sociedad Acronautica 
Medellin’s application for a foreign aid carrier permit to operate scheduled 
service over three routes from Colombia—to New York and Montreal, to 
Miami and New York and to New Orleans. 


© Airlines last week unplemented plans for flying under instrument flight rule 
clearances at 9,500 ft. or above on the “golden triangle” routes between 
New York, Washington and Chicago (AW June 17, p. 45). Both the Au 
ransport Assn. and the Air Line Pilots Assn. plan to lower the floor altitude 
progressively as the air trafic control system capacity increases. Airlines ar 
now voluntarily operating all flights above 18,000 ft, throughout the U.S 
under IFR procedures to maintain positive separation of aircraft. Civil 
Acronautics Administration has established 24,000 ft. as the floor for positive 
control of aircraft under all conditions 


> Amendment to International Air Transport Assn. emigrant fare resolution 
permitting the application of a 40°% rate discount to emigrants from Spain 
has been approved by the Civil Aeronautics Board. An earlier resolution 
calling for the discount applied to all European emigrants except those from 
Italy and Spain. 


© American Airlines motion for “expeditious hearing’ on its application to 
provide nonstop service between New York and San Francisco has been 
denied by the Civil Aeronautics Board. CAB staff, however, has been 
directed to review the problem of the air service pattern between New York 
ind San Francisco and to report the results of the study to the Board on o1 
about Dec. | to determine the need of an carly hearmg on the non top 


Crvice 


> Hawaiian Airlines request for an exemption to permit the issuance of free 
transportation to one tour conductor accompanying 15 of more persons 
traveling as a group between points in the Hawaiian Islands on an advertised 
tour has been denied by the Civil Aeronautics Board 


© Reduced railroad fares for militar personnel traveling in uniform at thei 
own CX have been ext nded to June 19 one veal bevond the 
previously scheduled expiration date 


> Alaska Airlines has joined the Assn. of Local and ‘Territorial Airlines to 
bring the membership of the new group to nine. In addition to the six local 
service carriers which split with the Conference of Local Airlines over policy 
matters (AW April 1, p. 35), membership includes Reeve Aleutian Airways 
(Alaska) and ‘Trans-Pacific Airlines (Hawaii) 


© Convair Division of General Dynami Corp. has delivered the 1,000th 
transport it has produced to Eastern Airline Customers have mvested $600 
000,000 in the Convair 440 10 and 240 transports, the first of which wa 
delivered in February, 1945. lourteen domest ind 30 forcign airhnes have 
pur hased one or more of the three commercial versions of the two-engined 
transport 


> Australian government has approved the recently negotiated bi-lateral 
agreement with the U.S. granting Qantas Empire Airways operating rights 
between San Francisco and New York and bevond for an around-the-world 
route, Next step to complete the agreement involves a formal exchange of 
notes between the two governments to iron out details 
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VIC KERS-ARMSTRONGS (AIRCRAFT) LTD, WEYBRIOGE, ENGLAND « 
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TCA reports... 
61% TRAFFIC INCREASE WITH VISCOUNTS! 


In the first nine months of 1956, Trans-Canada Air Lines’ 
New York-Canada traffic rose 61% over the previous year 
thanks to the Vickers Viscount. 

The tremendous passenger appeal of the Viscount was 
evident from the very beginning. In the first full year of 
service, Trans-Canada Air Lines’ total Viscount operations 
achieved a passenger load factor of 81%, and has averaged 
over 80% for more than two years of service. 

Mr. Gordon McGregor, President of TCA, declares that, 


in his opinion, “the Vickers Viscount is by a very wide 
margin the best commercial aircraft of its class that has 
ever been built."” He adds that both from the operations 
and traffic viewpoints, Viscounts “proved the ideal medium- 
range aircraft."’ As a result, TCA has ordered a total of 
51 Viscounts. 


Similar popularity is reported by all the 14 other airlines 
now flying the Viscount. Their experience proves again that 
“wherever the Viscount flies, traffic figures rise’! 


U.S. Representative: Christopher Clarkson, 
10 Rockefeller Plaza, New York 20, N. Y 
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SHORTLINES 


P American Airlines will begin the first 
nonstop service between Boston and 
Los Angeles on August | with Douglas 
DC-7s. C. R. Speers, senior vice presi 
dent-sales, points out the service will 
give passengers traveling between the 
West Coast and Europe “an option of 
connecting at Boston rather than at 
another East Coast city, with apprecia 
ble savings in time in many instances.” 
Ihe airline also has completed a quar 
ter-million dollar renovation of its pas 
senger facilities at LaGuardia Airport, 
including doubling the space in ticket 
ing and gate areas and installment of 
a self-claim baggage system. The facil 
ity will be used until completion of the 
Port Authority redevelopment program 
at LaGuardia 


> Linee Aeree Italiane (LAI), and Sea- 
board & Western Airlines have signed 
a cargo interline agreement permitting 
air cargo to fly over Seaboard’s and 
LAI’s routes on one airway bill. 


Northeast Airlines has inaugurated 
two services on its New England 
routes. The first three direct flights 
daily from Philadelphia to Martha's 
Vineyard and Nantucket. The service 
originates in Washington, it bypasses 
New York and continues on to Hyan 
nis, Mass., and Boston. ‘The second—a 
nonstop flight from New York to Port 
land using Douglas DC-6Bs. This also 
is on a three flights per day basis. 


© Avianca, Colombian National Au 
ways, will begin first class flights to 
Bogota, Quito and Lima on July 9, 
first time the capitals have been linked 
by one air carricr directly from New 
York. The service, operating on Tues- 
days and Saturdays, will stop only at 
Jamaica. At the same time, Avianca 
will move the southern terminus of its 
K-uropean service from Bogota to Lima, 
providing Quito with the only air trans 
port service to Paris and Frankfurt 


> United Air Lines has expanded its 
Douglas DC-6A all-cargo service to Bos 
ton and Hartford-Springfield. ‘The new 
service provides westbound flights to 
the Midwest via Cleveland with con 
nections in Chicago for cargoliner serv 
ice to California. New castbound serv 
ice from California to Boston was also 
begun on July | with en route stops 
at Cleveland and New York 


> Central Airlines has inaugurated pas 
senger service to Harrison, Ark., as a 
new stop on the Fort Worth-Dallas to 
St. Louis route The Harrison service 
brings to 32 the number of cities served 
by Central. 
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State of the Weather 


A study of available weather reports and forecasts generally provides 
pilot with a fair idea of the meteorological possibilities which his flight may 
encounter 
extreme to the other, so the wise pilot comes prepared for most anything 

This does not mean that today’s meteorologists are not doing a fine job 
They are and we need more of it. But still conditions in the sky are not 
always as advertised. How can we do better? 

On some airlines, especially routes which have a high frequency of 
operation, the pilots run their own flight advisory service. For instance, 
20 or 30 minutes out of Washington I may talk to a trip over New York at 
14,000 ft., a local just north of Philadelphia and, if desired, flights in the 
vicinity of Hartford, Albany or Boston. ‘The extent of our exchange of 
information depends on the need. A wealth of data is available mcluding 
airport and en route visibility, wind, turbulent areas, the location and 
movement of rain showers and anything else needed 


Obvious Benefits 


The benefits of such a system are obvious. Not only is safety increased 
but we are also able to provide a more pleasant ride for the customers as 
well as operate a more efficient flight. It would be wonderful if all pilots in 
the area could share in these reports 

Here, of course, is the point of this column. The U.S. is blanketed with 
aircraft day and night. Put your finger on a map and chances are that an 
airplane is close by with the pilots actually observing the weather, What 
could be more exact than a system based on reports from these on the spot 
observers? It is probably fair to state that the aviation business would not 
be the only one to gain from such a plan 

Once upon a time there was a belief in acronautical circles that pressur 
ized cabins would allow “over the weather” flying in the most literal sens 
lor obvious reasons this belief was 


These possibilities are occasionally known to vary from one 


short-lived. Supercharged engines and 
pressure systems certainly do allow more latitude in choosing the flight 
path but we have not yet risen to Utopia, With each successive increase in 
altitude we seem to meet new problems 


Greater Demands 


Within a few years air transportation is apparently going to fly even 
higher than it does now, and at considerably increased speeds. If anything 
this sets a requirement for even more detail about weather conditions aloft 

Pilots want to know the exact direction and velocity of upper wind 
the precise location of the jet stream, whether clear air turbulence exists 
and where, what icing they will find, and many other things. Forecasts 
while useful, will not satisfy the urgent need to know what is happening nght 
now 

Obviously when we boil this down we find that we are talking about a 
communications problem. The ultimate can not be achieved on today 
radiotelephone circuits, On the other hand the need for an up to the 
minute, in-flight pilot advisory service is a real one and some steps might 
be taken now towards the organization of a centralized weather reporting 
system 

I certainly want to know what's ahead so that I can plan accordingly. I 
suspect my passengers would like this also. Jet flights would appear to gain 
cnormously from this data, Quite properly, I suppose, the CAA might 
initiate exploratory talks on this subject since everyone is vitally interested 
in it. Many pilots, airline, business, private and military feel that this would 
be a worthwhil project. Who know we might even know what the 
weather is some day! 
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AERONAUTICAL ENGINEERING 


US 


64022 


7% 


X-14 makes conventional flights with the exhaust jets of the two engines, directed rearwards and VTOL flights with the jets directed 
downwards. It has not yet performed an inflight transition. Small air nozzles at wing tip and tail are for slow speed control. Dimensions 
are: span 34 ft., length 25 ft. and height § ft. at tall. Takeoff weight is probably just under the 3,500 Ib. maximum thrust of the engines 
minus any turning losses. Fuel tanks are fixed ander the wing as a matter of convenience; they are not droppable. 


X-14 Flies; Transition Test to Follow 


Bell aircraft's X-14 jet VTOL has 
uccessfully completed initial flight 
<=. A tests, short flights in both conventional | 
and VTOL, regimes. Next step will bi 

transitions from VTOL to conveational 
flight and back 

- j sponsored VTOL flown in 1954. In 
+ stead of bodily rotating the engines as ( 
STOWEO on this first VPTOL model, Bell ha 
POSITION + the jet engines in the X-14 maintained : 
| level and their exhausts are deflected | 

down for vertical flight 

\ 
LIFT Viper Powerplants 
THRUST F The X-14 is powered by two Arm f 
strong-Siddeley ASV.8 Viper turbojets 
DEFLECTING tailpipe was proposed by Bell designer, the late Robert Woods, in an SAE producing 1,750 Ib. thrust each. Spe ; 
paper. Although a Bell spokesman familiar with the X-14 has pointed out that this does cial vanes or diverters bend the two jet = 
not disclose the exact nature of the jet turning device used on the X-14, the drawing exhausts downwards . 
does indicate how Beli might do the job on a future jet VTOL. Device used in the When a safe altitude is reached by . 
restricted space on X-14 could very likely be a series of cascade turning vanes. Such a device the aircraft the vanes are “feathered” t 

has features in common with thrust reversers and, like them, has the practical problems of — to direct the jets rearward for conven 
actuating and sealing a device which must work in the hot exhaust gas environment. If tional forward flight v 
afterburning were used, the problems of nozzle area and fuel control would be added. During the vertical and transition : 
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TEST PILOT David Howe made the first X-14 hovering flight. 
center of the triangle formed by the red turbine warning line around the fuselage and the two main wheels. 


deflecting mechanism are hidden from view by the fixed fuel tank hung below the wing. 


ground influence on the exhaust jets. 


control is ef 
jcts, one at 


flight periods, aircraft 
tected by three au 
wing tip and one at the extreme tail 

In design the X-14 appears a natural 
evolution of the first Bell VTOL ex 
perimental urcraft now in the Smith 
sonian Institute, Washington, D. ¢ 
That design bairchild J44 
rotating “‘ash-cans” to lift 
and propel an airframe made up of a 
Schweitzer glider fuselage and a Cessna 
170 wing 

The new aircraft has nearly twice the 
weight of the first VTOL, 3,500 Ib 
against 2,000 Ib., and has a much more 
finished appearance. X-14 is still a low 
speed test vehicle: high drag of the 
cockpit indicates that Bell and USAI 
are only interested in learning more 
VTOL and transitional flight 
rather than exploring the high speed po 
tential of this design 

Because the Vipers have a thrust to 
weight ratio of about 3.4 and a SFC, 
of 1.1 against the older J44’s thrust to 
weight of 2.7 and SFC. of 1.55, the 
X-14 is able to stav aloft about 30 min- 


cach 


used two 


cngines in 


about 
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utes compared to the 10-12) minut 
hops accomplished by the first VTOL 

Ultimate foreseeable vehicle of this 
tv pe turbojets of the new 
lightweight class as the Fairchild J83 
or General Electric J85. The more ad 
vanced J53 and JSS engines are ex 
pected to have thrust to weight ratios 
of 8:1 and SFC. as low as 0.88 and 
thercfore ought to provide future vehi 
cles of thi 
hour 


would tis 


type with durations of up 


to one 


Later Engines 
If the 


ifterburning versions of thes 
newer engines are used, Bell engincer: 
believe that it ought to be possible to 
cesign a competitive supersonic NATO 
type fighters having VIOI 
ties 

In a paper presented before the So 
ciety of Automotive Engineers over a 
year ago, the late Robert J. Woods of 
Bell described (among other Bell VIOI 
iiterests) a jet transport which would 
use the deflecting tailpipe principle. The 
configuration he described was expected 


capabih 


The exhaust jets of the two side-by-side Viper turbojets are located in the 


The exhaust jets and their 


Long legs of the landing gear minimize the 


to be good for upersoni peed 


Mach An internal 


tween the ject engine and 


up to 
valve tailpipe be 
honzontalh 
fixed afterburner wa 
the VIOL lift-off 
Once airborme, thi 
ite tailpipe Wa 
with the conventional 
Mach forward flight 
Woods said that while the tilting 
nozzle might use it ifterburning 
for take-off, VIOL landing probabl 
could be accomph hed without after 


fuel load would have 


pivot d down for 


short intermedi: 
bach it linn 
ifterburner for 


turned 


own 


burning since the 
been lightened 
The four-engined transport contem 
plated had a 4,000 Ib. payload and a 
of 500 mil It wa ted to 


a terminal hovering allowance of 


range 
have 
6 mon 


Because 


was retained, the 


conventional landing gear 


transport oper itor 


would have the option, if space per 
alter 
using a rolling take 
example 1,500 ft 


O 000 Ib 


mitted, to increase hi 
nately payload) by 
off. In Wood 


ground run permitted 


ratipe or 


ove! 
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pre-flight 
CHECK OFF 


for Guided Missiles and Aircraft 


GROUND POWER 


SAVES WEIGHT 
SAVES FUEL 


SAVES POWER 
SAVES ENGINE LIFE 


Pre-flight check-off of electrical systems in mis- 
siles is now being accomplished by Cole compo- 
nents* ,,.developments which lend themselves 
to complete pre-flight check-off of all systems in 
missiles and aircraft. Operating entirely with 
ground power, valuable fuel, missile power and 
engine life are conserved. All test equipment re- 
mains on the ground, substantially reducing alr- 
borne weight. 


The switch-over from ground to airborne power 
is achieved at take-off with a Cole Miniaturized 
Automatic Electrical Substation (patent pending ) 
transferring all electrical and electronic circuits in 
seconds, Weighing only 30 pounds, the unit elimi- 
nates all relays, coils, cores, magnetic armatures 


and vacuum tubes, It consumes no airborne power. 


Inquiries regarding this equipment are invited 
from qualified military personnel, missile and 
aircraft manufacturers only. Write for full details 
and technical data to: Cole Electric Company, 
$439 Steller Drive, Culver City, California. 


* For many years Cole has manufactured metal 
clad switch gear with internal instrumentation 
and power switching... know-how which is ap- 
plicable to this new purpose. 


Cole 60 KW 
400 Cycle, 3 Phase 
Electrical Substation 


Cole 
2. 7 ~ 
— 
~ — 
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Te fue] to be carried, increasing 
he range to 1,300 miles 

Ihe X-14 was designed around the 
practical necessity of keeping the ver 
tical thrust working through the aircraft 
center of gravity at the one-fourth wing 
chord. This meant that the turbojet 
exhausts had to be bent sharply down 
just after they left the engines 

Several short cuts are obvious in the 
test vehicle. Pilot is left in a simple 
open cockpit with no attempt to fan 
him into the fuselage. Fixed fuel tanks 
ire slung under the wings simply be 
cause this is the easiest place to make 
room for them and yet keep their 
varying load centered at the plane’s cen 
ter of gravity lixed landing gear is 
used rather than the retracting gear 
that will be mandatory if this type of 
vehicle is to achieve its forward speed 
potential. ‘The engine thrust can only 
be rotated partially rearwards: if it went 
fully horizontal it would burn up the 
inderside of the fuselage 


Low Speed End 


None of thes expedients were con 
sidered detrimental to X-14 objective 
further exploring the low speed end of 
1 high speed VTOL aircratt 

The air jets for low speed control 
on the X-14 are practically identical 
with those tested on the first Bell 
use the same 15-45 Ib 
thrust force levels linked in with the 
corresponding aileron, rudder and ck 
vator control 

In the first VIOL it was found that 
the pilot could maintain control in 
hovering and vertical flight without ar 
tificial stability (sensing gyros hooked 
into an electronic compter) if he used 
rapid nervou stick motion Be 
cause the mass of the X-14 is greater 
than the first VIOL, it is relatively 
easicr for the pilot to match his 1 
ponse frequencies with those of the 

rcratt 

Another advantage of the X-14 over 
the earlier design has been that the 
fixed engines in their horizontal posi 
tion do not produce disturbing gyro 
scopic fore [he gyroscopic force 
from the horizontalh disposed Viper 
rotors in the X 14 produce only the cus 
tomaryv vaw force In the first VVOT 
during VTOL operations, the two 44 

were vertical and gyroscopic cou 
ling produced a roll moment which 
is disconcerting to the pilot 

Bell did not disclose whether mn 
uxiliary compressor was used to supply 
the airpower for the control jets of 
vhether the control air was bled out of 
COTMpr or 

On the first VUOL a small Palouste 
turbocompre or was used as the source 
ot control it 

Though the newer design keeps the 
cngine close together, it is difficult 
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MUELLER BRASS CO. 


ALUMINUM 
AIRCRAFT FORGINGS 


PRECISELY FORGED TO ENGINEER'S 
SPECIFICATIONS 

PRODUCED AND DELIVERED ON 
SCHEDULE . . . UNDER 

EXACTING METALLUR- 

GICAL CONTROLS 


Write today for your copy 

of the engineering manual 

FORGINGS. Packed with photos, spe 

cifications, and valuable data on 

Mueller Brass Co. quality forgings of 
brass, bronze, and aluminum 


MUELLER BRASS CO. 


PORT HURON 39, MICHIGAN 
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if not impossible to maintain control 
im VTOL with one engine out, assum- 
ing that enough fuel were burned to 
permit the thrust of the single engine 
to support the plane 

Bell likes conventional attitude 
VTOLs because they are casier for the 
pilot to “zero in” on a small landing 
spot since they automatically weather 
cock into the wind and are not as sus 
ceptible to cross gusts as a tail sitter 
would be 

The Bell type is also easier to service 
without special rigs, 

The Short SC.) in Britain (AW Jan. 
test vehicle built 
Short 


p. 30) is another 


around this principle The 


HARTWELL 


Brother's Aircraft uses five Rolls-Royce 
engines of similar thrust but probably 
of much lighter weight. 

Control is also with small jets located 
at airframe extremities (AW Jan. 7, 
p. 30) 

VTOL take-off procedure at Bell has 
been to load the vehicle with fue) 
until it weighs as much as the com 
bined engine vertical thrust, then to 
run the engines up and let the vehicle 
rise naturally as it burns off fuel. On 
the first VITOL, Bell limited rate of 
vertical ascent to 5 fps 

Dimensions of the X-14 are 34 ft 
wing span by 25 ft. length and 8 ft 
tail height. 


Research, Engineering and 
Development Services on 
Precision Mechanical 
Devices for aircraft and 
general industries. New 
fully equipped experimental 
machine shop and 
engineering test and 
development laboratory for 
HARTWELL’S engineering 
staff are “AT YOUR 
SERVICE!” 


Over two decades of 

successful problem-solving 
experience in the fields of 

Flush Latches & Hinges; 

Fittings; Cable Terminals; 

Float Valves & Assemblies. 
HARTWELL’S highly 

developed skills and 

production abilities are 


If you have a problem in 


beginning designs, 
HARTWELL TEAMWORK is 
“AT YOUR SERVICE!’’ 


REQUEST NEW BROCHURE 
DESCRIBING OUR FACILITIES 


AVIATION SUPPLY COMPANY 


9035 Venice Bivd., Los Angeles 34, California 
BRANCH OFFICES: Hackensack, New Jersey 
Wichita, Kansas Fort Worth, Texas Seattle, Washington 


“AT YOUR SERVICE !’’ 


one of our fields, or are 


Douglas Will Modify 
B-66s at Tulsa Plant 


Program to modify more than 100 
Douglas B-66 twin jet bombers under a 
contract awarded by the Air Force will 
help stabilize employment at the Doug 
las Tulsa, Okla., plant where the work 
will be carried out. 

:mployment at the plant, where the 
C-132 transport project was under way, 
is currently about 8,700 and the pro 
gram will help to keep it at this level 
Ihe C-132 was one of the early victims 
of USAF fund tightening. 

The B-66s will be flown from Tac 
tical Air Command bases to Tulsa for 
inspection, repair and modification to 
latest combat configuration. The pro 
gram will continue into 1959, 

A B-47 IRAN program has been un 
der way at the Tulsa plant for the last 
four years. 


Civil Air Program 
Outlined for Britain 


London—Government civil aircraft 
planning under the new economy pro 
gram has been outlined by Minister of 
Supply Aubrey Jones 

Civil aircraft program must be 
stepped up to offset the cutback in 
Britain's military aircraft requirements, 
he said. 

The minister expects that the Vick 
crs VC.10, ordered by British Overseas 
Airways Corp., will enjoy large export 
sales. In addition, he indicated govern 
ment support for these future British 
developments 
¢ Medium-range jet for British Euro 
pean Airways. 
¢ British supersonic airliner which is 
considered a “‘must.” 
¢ All British helicopter. 

‘And in the field of smaller aircraft,” 
the minister added, “we in Britain ar 
well placed to supply the growing mat 
ket for these throughout the world and 
particularly in the Commonwealth.” 

Military aircraft cutbacks were in 
evitable, he said, because too many 
military projects had expanded the in 
dustry to a level which could not be 
indefinitely sustained. 

Ile urged the industry to increasing 
sclf-reliance, but suggested certain ficlds 
in which government help can be ex 
pected: 

@ Fundamental research, which he said, 
is beyond the scope of any individual 
company. ‘There is no alternative to 
its being continued under government 
sponsorship. 

@ Obligation is recognized for the gov- 
ermment to correlate its military de 
mands for transport aircraft with the 


demand of BOAC and BEA for civil 


aircraft. 
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The Variable Angle Launcher, one of NOTS' test facilities, is considered the largest “blow gun” in the world. 
Experimental missiles are blown into the water through a 300-foot long launching tube 


NAVAL ORDNANCE TEST STATION DESIGNS, 


DEVELOPS, TESTS ADVANCED WEAPONS 


Serving the needs of the fleet and other service tion to pursue this broad program. Among 


branches for superior weapons is the mission 
of the Navy's largest ordnance research and 


these are highly instrumented test ranges, tran 


sonic and supersonic test tracks, facilities for 
the development and pilot production of solid 


development center, the U.S. Naval Ordnance 
Test Station (NOTS) at China Lake and Pasa- and liquid propellants, a naval air unit equipped 


dena, California. with planes of many types, a multimillion 


Established in 1943 by the Bureau of Ord- dollar research and development laboratory 
nance, NOTS is the “home” of weapons such and other installations 
as the 2.75" MIGHTY MOUSE air-to-air rocket The main facility of NOTS encompasses over 
and the recently unveiled SIDEWINDER 1,200 square miles of the Mojave Desert 155 
guided missile. These weapons are products miles north of Los Angeles, while underwates 
of an effective military-civilian team at NOTS ordnance activities are centered at Pasadena 
which originates and carries out weapon ideas; with water test ranges located at Morris Dam 
designing, developing, and testing guided Long Beach, and San Clemente Island. About 
missiles. rockets torpedoes, armament-control 1.800 scientists, engineers, and other civilians 
systems, and other ordnance items until they and 1,200 military personnel at NOTS installa 
are completed and ready for mass production. tions are constantly striving to develop better 

Many specialized facilities enable the Sta- weapons for our nation’s defense. 


This is one of a series of ads on the technical 
tivities of the Department of Defense 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Cal. ° Dayton, Ohio 


Engineers at Ford instrument receiving 


ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. orientation ond briefing for Navy Project 


U.S. Navy Pt 
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GROWING UP 
IS A 
FRIENDLY 
SKY 


MILITARY PRODUCTS 


Sand is to dig in, a wave is to run with, a sky 

is to play under. Keeping a sky friendly is the purpose of 

a strong air defense—the electronic kind our Air Force 

is building. As IBM sees it, this is the surest guarantee that 


our skies will remain friendly . . . and free. 


MILITARY 
PRODUCTS 


DATA PROCESSING + ELECTRIC TYPEWRITERS + TIME EQUIPMENT 
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RUSSIAN DRAWING of Mil-1 is cutaway to show interior. 


The numbers indicate 


1—radio; 2—control stick; 3—nose wheel; 4—throttl 


and pitch control stick; 5—pilot’s seat; 6—passenger divan; 7—engine; 8—main (vertical) shaft; 9—fan; 10—main landing gear wheel; 
11—fuel tank; 12—tank for deicer fluid; 13—tail boom; 14—tail shaft; 15 —stabilizer; 16—tail support; 17—tail reduction gear; 18—end 


boom; 19—rear reduction gear; 20—blades of steering (tail) rotor; 21—blades of lifting rotor; 
tion gear; 24—dampers for blades of lifting rotor; 25—hub for lifting rotor; 26—automatic swash (wobble) plate; 


for engaging clutch and for braking. 


Russians Detail Mil-1 Flight Handling 


Soviet aviation sources have ex 
pressed dissatisfaction with the small 
amount of literature available on 
piloting helicopters. To correct this 
deficiency, the magazine Krylya 
Rodiny (Wings of the Fatherland 
has begun a series of articles on 
flying the Mil-1 helicopter. The first, 
on ground handling, was written by 
G. Tinyakov, test pilot first class. 

It has been translated by Aviation 
Week and is being reprinted in con 
densed form 


IIchcopters have recently been used 
ever more widely in our country. The 
helicopter encountered most often is 
the Mil-l. When equipped with dual 
controls, it is also used successfully for 
training flight personnel 

It is necessary to note that the Mil-] 
helicopter has been modified several 
times. ‘Thus, for example, the cabin 
dimensions have been changed; certam 
control levers have been transposed 
with various assemblies; a stabilizer with 
1 variable adjusting angle has been in 
stalled; the oil system for the main 
reduction gear has been substantially 
modified; and so on 


INSTRUMENTS 


The pilot’s seat in the Mil-l heli 
copter is located in the front part of 
the cabin. In this machine's passenger 
version a divan for the passengers is 
installed behind the pilot's seat. In 
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—fire-fighting cylinders; 23—main reduc. 
oil tank; 28—levers 
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NUMBERS in diagram identifying cockpit layout are described in following by pilot. 
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of the excellent features of the A-MP 


The New A-MP 24-20” Terminal 


and Connectors are designed expressly —_ Pre-Insulated Diamond Grip line, with 
to resist vibration, shock and similar special emphasis on the need for 
stresses encountered in wire applica- — weight and space savings so important 


tions in every industry. They retain all — in today’s equipment design. 


Features of the New A-MP “24-20” Terminal and Connector are: 


¢ Miniaturized for space and weight savings. 


¢ Designed to accommodate smaller insulation 
¢ The unique design of the terminal's tongue 


diameters of new wire specifications. « Nylon 
insulated for the many favorable advantages area affords maximum utilization of the 


provided by this reliable synthetic material. metal’s inherent structural characteristics. 


The new yellow and white color-coded A-MP 
“T"-Head Hand Tool provides wide range, light 
weight application tooling for the New A-MP 
24.20" Terminal and Connector. An A-MP 
Double-Action Hand Tool is available, also. 
Both tools feature the A-MP Certi-Crimp® 
Control . . . for positive crimping of the terminal 
to the wire. 

Additional information is available on request. 


General Offices: 
InCOR PORATED __ Kisenhower Boulevard, Harrisurg, Pa 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Lid., Toronto, Canada 
Aircraft-Marine Products (Great Britain) Ltd., London, England 
Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP— Holland N.V.'s-Hertogenbosch, Holland 


Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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the trainer version, the imstructor’s seat 
with a second set of controls is located 
behind and to the right of the pilot's 
scat. 

At the left, alongside the pilot's seat, 
is a combined control stick for regu 
lating the pitch of the lifting rotor 
and the engine gas feed—the so-called 


pitch-throttle (collective pitch) stick 
(Number 1 in cockpit drawing). With 


the combined control, the revolutions 
of the engine and of the lifting rotor 
remain practically constant at all 
regimes, speeds and altitudes of flight 
Instances in flight of exceeding 
maximum engine revolutions and 
minimum revolutions for the lifting 
rotor are eliminated completely 

The collective pitch stick has a 
mechanical catch which allows the 
stick to be fixed securely in any posi 
tion. This is convenient during long 
flights, when it is necessary to maintain 
| given engine operating regime. In 
this case the stick itself can be used 
is a support for the pilot’s left hand 

On the upper end of the stick is a 
rotating throttle grip (2) which permits 
a reduced engine revolutions setting 
when the helicopter is flying on course, 
permits a takeoff revolutions setting dur 
ing takeoff at a forced engine regime, 
ind also permits maintenance of the 
required revolutions during flight at 
different altitudes 

Ihe indicator on the catch knob (3) 
of the throttle grip revolves with the 
grip and enables the pilot to determine 
its turn not only visually but also by 
touch. This is especially convenient 
during night flights. 

The combined control (collective 
pitch and throttle) stick is also con 
nected with the helicopter’s movable 
stabilizer which is installed to improve 
longitudinal stability 


Cockpit Layout 
On the cabin floor, alongside the 
ollective pitch and throttle stick, arc 
the oil and fire cocks. The oil cock is 
used to prevent flooding the engine 
with oil, since the system is located 
above the engine. The cock is inter 
linked with the ignition system = in 
such a way that starting the enginc 
with a closed oil cock is impossible. ‘The 
fire cock, as on an airplane, is necessary 
to stop the flow of fuel to the engine 
in case of fire and also while the craft 
is standing or undergoing repairs 
Alongside the cocks are two levers (4) 
for regulating the valves for cooling 
the engine cylinders and oil. To open 
them, the pilot should push on the 
knob of the lever (to release it) and 
then move it forward. The required 
temperatures for the cylinder heads and 
oil are maintained in accordance with 
the opening of the valves. 
On the lower part of the cabin’s left 
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now magnesium castings for 
high temperature applications 


Now you can enjoy the high strength-weight ratio of magnesium at high 
temperatures. Alloys now being cast by Rolle have the tensile strength and 


creep resistance modern jets and missiles demand . 
above 600F. 


Developed by Magnesium Elektron Ltd., these rare-earth magnesium alloys 
were pioneered in this country by Rolle personnel. And in the hands of Rolle 
engineers, the published of the alloys are being real- 
ized to the utmost in casting after casting. 


. even at temperatures 


As a specialist in the sand, permanent mold, shell, and investment casting of 
the light metals, Rolle can offer you unrivalled experience from design 
through pouring and testing . . . whether you need creep resistance above 
600F or not. Take advantage of that experience by bringing your casting 
problems to Rolle. You'll be assured of the best possible casting in the one 
alloy that meets all your needs, and at the same time, you'll save time, 
trouble, and expense. 


FREE 57-PAGE ENGINEERING MANUAL mae you design and specify 
aluminum and magnesium castings. Available on letterhead request. Write 
for your personal copy. 


ROLLE 


controlled castings MAMUFACTURING COMPANY 
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Navy Puts F8U 
Through Carrier 
Shakedown Trial 


Carrier landing and takeoff techniques for 
the Chance Vought F8U-1 Crusader were 
developed aboard the Franklin D. Roosevelt 
by VX-3. Seven pilots and six Crusaders 
made 136 arrested and touch-and-go land- 
ings on the carrier’s angled deck, using the 
mirror landing system (below and right). 

Trailed by its shadow on the deck, one 
of the F8Us takes a wave off (left). Smoke 
streams from tailpipe as afterburner is cut 
in. Arresting hook from FSU (below) is 
engaging wire. 

Glow from green lights on horizontal bar 
of mirror landing system (below, right) indi- 
cate a safe approach. Red lights on vertical 
rows flash to signal wave off. 

Chance Vought recently received a $35 
million Navy contract to continue develop- 
ment of successor F8U.3. Grumman FILIF 
liger, also being qualified, is visible (center 
opposite). 


| 
‘ 
| | 
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panel are the control panels tor the 
radio compass (5) and for the radio (6) 
In the upper part of the left panel ine 
the control wheels for regulating the 
longitudinal (7) and lateral (8) “trim 
mers” and the altitude correction lever 
9) 

It should be kept in mind that the 
Mil-l helicopter is pot equipped with 
icrodynamic stabilizers) lke 
on most airplanes Bit with spring de 
vices which provide a change in th 
forees on the control stick 

In the center section of the cabin 
im front of the pilot scat, there is an 
instrument panel, on the left-hand se« 
tion of which are the generator switch 
the voltmeter and the engine starting 
button. In the center section of the 
mstrument panel are the flying and 
navigational instruments of conventional 
urplane) type 

As differentiated from an airplane 
mstrument pancl, the manifold pre 
sure indicator and the engine revolu 
tions counter are imeluded in the 
group of flying instruments, This 1 
the result of the pecuharities ot pilot 
mg (a he heopter ind also because of 
the possibilty of using these instru 
ments as auxilaries (alternates) during 


blind flving 


Two Needles 
1 pite the fact that the Mill] heli 


copter has only one engine, its revolu 


tions counter has two needles. The 
necdle with the letter M how the 
engine revolutions, and the needle with 
the letter B shows the revolutions of 
the lifting rotor 

As is known, the revolutions of the 
lifting rotor are ke than the corre 
ponding revolutions for the hv licopter 
cng If the revolution for the 
ind the lifting rotor alwar 
matched each other. it would be po 
ible to get along vith a mgle-needk 
revolution countel However owing 
to the fact that there i m cngaging 
clutch and a free-wheeling clutch in 
the transmission between the engine 
ind the lifting rotor, the revolutions of 
the engine and of the lifting rotor some 
times vary greatl 

When ghding in an autorotation 
regime, especially dunng traming o1 
practice it i cry important for the 
pilot to know whether the engin 
revolution match the revolution ot 
the lifting rote Ir the past when th 
helicopters instrument panel had tw 
indicators with different markings. it 
vol dificult to determine the beei 
ning of the lifting rotor 
The two-ncedle revolutions countes 
which only has markings for engm 


revolution considerably case the tash 


of checking on normal operat n of 
the engine and the lifting rotor both 
on the ground and in flight 


Below 


und r the sf nent pancl! 
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Polish Helicopter Hub Details 


Rotor Hub for Polish SM-1 helicopter shows design details of the three-blade layout. 
Lines for liquid deicing installation ran from collector above pitch control to blade leading 
edges. Joint between blade and hub is a two-bolt connection with a pair of mating grooved 
machined parts. Helicopter is available for export, is basically the Russian-designed Mil-1, 
code-named Hare by the NATO system. Quoted price for this model, demonstrated at the 
22nd International Aeronautical Salon at Le Bourget, was $55,000. 


there are pedals (10) for controlling 
the steering rotor or, as it is still called, 
the tail rotor 

During straight-line flight in an ai 
plane the pedals are always kept in 
neutral, In a helicopter the position of 
the pedals changes, depending on the 
regime and speed of flight. In hovering 
the helicopter the right pedal is moved 
forward; in flying on course at cruising 
speed the pedals are almost in neutral 
position, and, finally, in gliding with 
the lifting rotor in autorotation regime, 
the left pedal is pushed forward more 
than half way 


Pitch Control 


Between the instrument panel and 
the pilot's seat there is a stick (11) for 
controlling the cyclic pitch of the lift 
On the cabin’s right panel 
shields 


mg rotor 
there are automatic devices, 
ind switches for the various instruments 
of the special equipment (12). 

Near the right-hand panel, on the 
floor, are two levers. One controls the 
clutch for engaging the 
(13), the second the transmission brak 
ing (14). Before starting, the levers must 
be pulled back as far as possible, the 
clutch is disengaged, and the trans 
mission is braked. These levers have 
reciprocal locking. Without first hav 
ing released the transmission brake it is 
impossible clutch and, 
with an engaged clutch it is impossible 
to brake the transmission 

The engine starting unit is on the 
right side of the pilot's seat 

Before starting the engine, the heli 
copter must be securely tied down with 
pecial mooring ropes to metal rings 


transmission 


to engage the 


fastened in the ground. It is also neces- 
sary to be sure that for a distance of 
5-6 ft. around the helicopter there are 
no light objects (covers, boxes, pails, 
etc.) which can be raised by the air 
stream from the lifting rotor and can 
damage its blades. All the blades of the 
lifting rotor must be placed on the for- 
ward support 

Having first made sure that the 
clutch engaging and transmission brake 
ing levers are in back position, it is 
necessary to check whether the fire 
ind oil cocks are open and whether the 
collective pitch stick is let down. Then 
the throttle adjustment grip is set in 
the middle position of low throttle and 
priming of the engine is accomplished 
by a starting pump. Having given the 
command “contact,” the pilot opens 
the starting cock and then presses the 
starting button 

Having made sure that the oil pres 
sure is normal (no less than 45-100 
psi.) and having given the engine an 
opportunity to operate for several sec 
onds at low revolutions (800-1000 
rpm.), it is then necessary to increase 
the engine revolutions to 1250-1400 per 
minute by precise turning of the throt 
tle adjustment grip. When the oil 
temperature is no less than 40C and 
the cvlinder head temperature is 80 
100C, unwinding (engaging) of the 
transmission can be started. ‘To do this, 
after first having released the transmis 
sion brake, it is necessary to grasp the 
clutch engaging lever, unlock it, and 
then with an even movement shift it 
to the first detent, keeping it in this 
position 


\fter releasing the transmission 


==~eroquip 


Engineering Notes 


With Aeroquip De- 
tachable and Reus- 
able “super gem” 
Fittings and coils of 
Aeroquip 666 Hose 
(Teflon) you can 
make the hose as- 
semblies you want quickly by hand. 


6. A. MAIN, JR, 


Here at Aeroquip, with simple shop 
equipment such as a workbench, a vise 
and a wrench, we make hose lines which 
successfully withstand all of the test re- 
quirements of the Military Specifications 
covering such hose lines. You can do this, 
too, which means you can make a hose 
line fit for flight service when you need it. 


Not very long ago we participated in the 
installation of some new engines in a new 
high performance airplane. With coils of 
hose and detachable, reusable fittings, 
our Service Engineers and the airframe 
contractor's personnel were able to 
mock-up the installation quickly. How- 
ever the work did not end here. The 
engine manufacturer made engineering 
changes on the engine which required 
rerouting of the hose lines and, since 
several changes occurred, the hose lines 
were reworked time and time again. 
This is not the end of the story. It is known 
that further engineering changes will be 
made up to and during the flight testing. 
This means that hose lines must be made 
or sometimes reworked right on the 
flight line. 


Engineering changes mean progress and, 
since our detachable, reusable fittings 
make engineering changes easier and 
speedier to accomplish, we are pleased 
that Aeroquip Hose and Reusable Fittings 
are helping others make progress. 
VICE PRESIDENT, ef 
AEROQUIP CORPORATION 
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PERSONNEL 
ONLY 


RESTRICTED 
AREA 


Aeroquip 666 Hose Lines (Teflon’) Simplify Mock-Ups 


Because You Can Make The Assemblies You Want Quickly ... By Hand 


Simplify airframe, engine or accessory engineering mock you need them, or alter them when necessary. You never have 
ups... reduce mock-up time. For high-performance fluid lines, to wait for shipments of factory-assembled lines. 
use the ONLY hose lines made of Teflon that can be shortened : a - 
or lengthened quickly and inexpensively .. . Aeroquip 666 Another Aeroquip advantage: gems” Fitings 


Hose (Teflon) with “asper gene” Fittings attach to Aeroquip 666 Hose by holding the outer wire braid, 


using the lip seal on the tube to hold the fluid. This means 


) “super gem” Fittings are designed specifically for use that the capacity of the fitting to hold the hose exceeds the 
| with Aeroquip 666 Hose. They can be removed and re- strength of the hose itself. The “super gem” Fitting re- 
attached in minutes, by hand, using bench tools. No swaging mains perfectly leakproof for years, as evidenced by its ability 
machine is needed. A small supply of Aeroquip 666 Hose and to withstand periodic proof tests when inspecting for fitness for 
| “super gem” Fittings allows you to make hose lines as further service. Mail coupon for complete technical information 


Aeroquip Corporation 
Jackson, Michigan 


Gentlemen 


Please send me your Bulletin 

AEB.13 on rewable 

oe 
super 


| and 666 Hose | 
| 


HOSE LINES OF TEFLON can be made right 


UNIQUE DESIGN of Aeroquip Leakproof 


> in your plant. A wrench, o vise and o few “super gem” Fitting assures three func — 
minutes’ time ore all thot ore needed to tions: (1) grips and holds the external wire Title 
assemble Aeroquip 666 Hose and “super braid firmly; (2) seats the inner tube without — 
gem” Fittings. compression thus forming oa lip seal; (3) 
positive metal-to-metal line seal Addrew 
"super is an Aeroquip Trademark *Du Pont tradename for its Tetrafivoroethylene resin L City lone State 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 
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«++ ARE PROTECTED BY THE B&H 


Two of the most important factors that affect jet engine life, efficiency, and safe 
operation are Exhaust Gas Temperature (EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make operation of the aircraft 
both costly and dangerous, The JETCAL Analyzer predetermines accuracy of the 


EGT and (interrelatedly) Tachometer systems and isolates errors if they exist. 


The JETCAL ANALYZES JET ENGINES 10 WAYS: 


1) The Jercat Analyzer functionally tests 
EGT thermocouple circuit of a jet aircraft or 
pilotiess aircraft missile for error without 
running the engine or disconnecting any wir- 
ing. CGAUARANTEED Accuracy is ©4°C. at en- 
gine test temperature 

2) Checks individual thermocouples “on the 
bench" before placement in parallel harness 
3) Checks thermocouples within the harness 
for continuity 

4) Checks thermocouples and paralleling 
harness for accuracy. 

5) Checks resistance of the Exhaust Gas 
Temperature system 

6) Checks insulation of the EGT circuit for 
shorts to ground and for shorts between leads. 
7) Checks EGT Indicators (in of out of the 
aircraft). 

8) Checks EGT system with engine removed 


from aircraft (in production line or overhaul 
shop). 

9) Reads jet engine speed while the engine is 
running with a guaranteed accuracy of +0.1% 
in the range of 0-110% RPM. Additionally, 
the TakcaL circuit can be used to trouble 
shoot and isolate errors in the aircraft tachom- 
eter system 


10) Jercat. Analyzer enables engine adjust- 
ment to proper relationship between engine 
temperature and engine RPM for maximum 
thrust and efficiency during engine run (Tab- 
bing or Micing). 

ALSO functionally checks aircraft Over- 
Heat Detectors and Wing Anti-Ice Systems 
(thermal switch and continuous wire) by 
using Tempcat Probes.. Rapid heat rise .. . 
} minutes to 800°F! Fast cycling time of 
thermal switches . . . 4 to 5 complete cycles 
per minute for bench checking in production, 


BaH INSTRUMENT Co., INC. 
3479 West Vickery Blvd. * Fort Worth 7, Texas 


Sales-Engineering Offices: 
VALLEY STREAM, N. Y.: 108 So. Franklin, LO 1-9220 © DAYTON, OHIO: 209 Commercial Bldg., MI 4563 © EL SEGUNDO, CAL.; 427 E. Grand Ave., EA 2-1644 


Tests EGT System Accuracy to 
+4°C at Test Temperature 


(functionally, without + ing the engine) 


Tests RPM Accuracy to 10 RPM 
in 10,000 RPM (0.1%) 


wire or phone jor complete information. 


TIT 


The JETCAL is in worldwide use . . . by the 
U.S. Navy and Air Force as weli as by major 
aircraft and engine manufacturers. Write, 


AIRCRAFT COSTING MILLIONS... 
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brake, the hehcopter’s lifting rotor will 
begin to turn slowly. After shifting 
the clutch lever the lifting rotor will 
begin to increase its revolutions notice 
ibly The needle with the letter B 
on the revolutions counter will leave 
the zero position and will show that 
the revolutions of the lifting rotor are 
increasing. Simultaneously the heli 
copter shows a slight tendency to 
turn left. It is not advisable to counter 
ict this tendency of the helicopter since 
the effectiveness of the steering (tail) 
rotor is very small owing to its small 
number of revolutions 


Matching Rpm. 


After waiting several seconds until 
there is a matching of the needles on 
the revolutions counter and after press 
ing once more on the catch of the 
clutch engaging lever, it is necessary to 
idvance it to the detent. 

When the clutch lever was moved 
ipproximately half way, only the fric 
tion part of the clutch was engaged 
lhe mutual slippage of the leading and 
following parts of the friction clutch 
permits the transmission and the lifting 
rotor to unwind evenly. However, the 
friction part of the engaging clutch 
doesn’t ensure a reliable connection 
of the engine with the transmission 
Therefore, with further shifting of the 
clutch lever, a cam section, which s¢ 
curely connects the engine with the 
transmission, is engaged 

\fter engaging the clutch, it is neces 
sary to check the oil pressure and tem 
perature in the main reduction gear 
If the pressure is 30-70 psi. and 
the temperature is 35-95C, then the en 
gine can be tested. Before this, it is 
once more necessary to be sure that the 


helicopter is securely tied down 

Grasping the collective pitch stick 
with the left hand and the helicopter 
control stick with the right hand, the 
pilot may now start testing the engine 
lo do this, holding the control stick 
in neutral position, the pilot should 
turn the throttle adjustment grip to 
the middle position Then, having 
pressed on the catch device, he should 
start moving the collective pitch stick 
upward, toward himself, with a steady 
motion The direction of the pilot's 
glance must be such that he sees the 
engine control instruments and also ob 
serve simultaneously the area in front 
of the helicopter 

While in the process of opening the 
throttle and raising the engine revolu 
tions, one should check on the amount 
and smoothness of their increase by 
means of the revolutions counter and 
check on the manifold pressure by 
means of the pressure feed indicator 
Ihe evenness of the engine’s operation 
can be checked by car When the 
revolutions reach 2050 per minute and 
the manifold pressure reaches 30 in., 
one should, after having released the 
catch, fix the collective pitch stick in 
this position and check the readings 
of all the engine instruments Even 
before reaching rated engine capacity, 
the helicopter lifts itself off the ground 
and stretches the mooring ropes 


Wind Expect 


With a strong but not particularly 
gusty wind, the engine testing is a 
companied by sharp jerks and pulls on 
the part of the helicopter If it is 
planned to use a forced operating re 
gime during flight, then after testing 
the engine at rated power the collective 


RUSSIAN Mil-1 helicopter is utilized by Soviet aerial medical service, along with AN-2 and 
Yak-12 aircraft. Effectiveness of steering (tail) rotor of the three-bladed Mil-1 is offset 


somewhat owing to its fairly low rpm. 
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Over 
20 years’ experience 
in development and 


manufacture of systems 
for airborne, ordnance, 


ENGINEERS 


and missile use, 


Ask for latest 
facilities brochure, 


CORPORATION VA 
NEW YORK 18, W. Y. 


Contact onr Technical Placement 
Manager for employment data, 
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pitch stick should be shifted farther 
upward so as to obtain a manifold pres 
sure Of 35 in. and revolutions of 2200 
per minute. 

l'axiing is accomplished by pitching 
in the appropriate direction) the lift- 
ing force of the lifting roter—making 
left turns with the help of the reactive 
moment of the lifting rotor and night 
turns by increasing the thrust of the 
teering (tail) rotor 

\ sufficiently-large horizontal com 
ponent of the lifting force of the lifting 
rotor is required to move a helicopter 
ilong the ground. This can be achieved 
with a large pitch of the automatic 
vash (wobble) plate or by a large 
imount of lifting force from the lifting 
rotor. Each of these methods is disad 
itself. A large pitch of 
the automatic swash plate is undesirable 
because there is a possibility of hitting 
the blades against the lower supports of 
the hub. The second method 
won't do by itself 

It follows from this that the lifting 
power of the lifting rotor must, during 
taxiing, have a magnitude which is en 
ured by retention of a certain number 
of engine revolutions 


vantageous by 


also 


Taxi Characteristics 


In calm weather, it is recommended 
that taxiing on fairly hard ground be 
done in the following manner. First 
turn the throttle adjustment grip to 
its middle position (if it had been re 
tracted after testing the engine). Then 
it is necessary to increase the engine 
revolutions to 1700-1750 per minute 
by moving the collective pitch stick 
upward while simultaneously keeping 
the helicopter from turning left with 
the pedals. After achieving the speci 
fied revolutions, the collective pitch 
tick should be fixed and the helicop 
ter's (cyclic pitch) control stick should 
be moved away from the pilot about 
half the full distance 

Keeping the (cyclic pitch) control 
tick in this position, the pilot should 
ibserve attentively the helicopter’s in- 
itial forward movement The pilot 
moves the (cyclic pitch) control stick 
gradually toward him to the degree 
that the taxiing speed increases. With 
1 steady taxiing speed, the cyclic pitch 
control stick must be in a middle posi 
tion between neutral and the deflected 
position prevailing at the moment when 
the helicopter starts moving 

During taxiing along a concrete run 
way, the speed must not exceed 10 
mph. In taxiing over hard ground with 
little grass cover, the speed should not 
be above 5 mph. The requisite speed 
is maintained by the appropriate degree 
of deflection of the cyclic pitch control 
stick 

l'axiing over soft ground has its own 
special characteristics. Thus, for ex 
ample, after setting the requisite engine 
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NEW... 


TEFLON- 
GLASS 
FIBER 

LACING 
TAPE 


2107 


To direct expanding electronics programs, 
facilities at Chance Vought in Dallas. Top 
echelon salary, prestige await engineer- 
executive who can step into leadership of our 
most dynamic department. Candidate should 
have advanced E.E. degree, at least 15 years 
electronic experience and 5 or more years of 
well-defined management responsibility. 


Will manage systems engineering, design 
and development in the following fields: 
servo-mechanisms, radiation, radar, fire con 
trol, communications, all types of guidance, 
support equipment, reliability and product 
design. To inquire and negotiate in strict 
confidence, write: Dept. A 


Mr. George Scott, Personne! Manager 


CHANCE VOUGHT AIRCRAFT 


P. O. Box 5907 Dallas, Texas 


New Ben-Har Braided Lacing and Winding Tape 
DuPont 


coated 


combines two superior insulation materials 

eflon 
before braiding to maintain rough texture and assure 
tight knots 
glass 


Teflon and glass fibers. Fibers are 
and to eliminate abrasive action of the 
Ben-Har Tapes will not shrink and cut 
through insulated wires pliable 

100°F. to 500°F, They are non-absorbent and inert 
to most known chemicals and oils 


They are from 
. completely 
wax-free and fungus proof 

Available in 3/64, 1/16, 3/32 and 1/4 inch widths. 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples 


MANUFACTURING Co. 
Conshohocken. Pa 


BENTLEY, HARRIS 


Barclay St 


BENTLEY, HARRIS INSULATIONS 


*T.M. Owens Corning 
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PACKAGED HYDRAULIC SYSTEM 
means complete compatability of 
components and the responsibility 
for design, manufacture and per- 
formance testing by @ single fe- 
sponsible source. Output is approx. 
2.5 equiv. hp, length approx. 14"; 
weight approx, 13.5 Ib, 


Guided 


As the rapidly-expanding missile program progresses, more 


and more applications are being found where Vickers 
Hydraulics will be used to advantage. Vickers has miniatur- 
ized components that can be integrated into system pack- 
ages with minimum tubing . . . manifolding components 
gives no opportunity for leakage. These “packaged” 
systems with their optimum performance and reliability 
are used to power missile control surfaces. Minimum space 
and weight, easy installation and servicing are other 
important advantages. Get in touch with the nearest office 
listed at the right for further information. 


ENGINEERS 


MINIATURIZED PISTON TYPE 
PUMPS are made in four size series, 
Unit showa packs 4.3 hp in 0.9 th, 


PACKAGED HYDRAULIC SYSTEM 
provides small envelope, reduced 
weight, minimum piping, and 
in” construction for easy installation 
and servicing. Output is approx. 2.5 
hp; length approx. 13%’; 
weight approx. 19.5 Ib. (in- 
cluding power source). 


ELECTRICAL POWER PACKAGE 
uses hydraulic system to provide 
closely feguiated 400 cycle, AC 
power with minimum weight and 
envelope. 1 kva package shown 
weighs only 10.5 Ib. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division 
Engineering, Sales and Service Offices: 


Administrative & 3201 Lomita Blvd. 
Engineering Center P.O. Box 2003 
Detroit 32, Michigan Torrance, California 


District Sales and Service Offices: 
Albertson, Long island, N. Y., 882 Willis Ave. + Arlington, Texas, P. 
Box 213 + Seattle 4, Washington, 623 Sth Ave. South + 
D.C., 624-7 Wyatt Bidg. + Additional Service facilities: Miami 2 mig 
Florida, 641 De Sete Drive 
TELEGRAMS : Vickers WUX Detroit « TELETYPE: “ROY” 1149 « CABLE: Videt 
OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltc.— Great West Road, Brentford, Middx., England 


Write for new Bulletin A-5216 7645 


AND BUILOERS OF OL HYDRAULIC EQUIPMENT SINCE 1921 
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revolutions and the ippropirate imelin 
ition (deflection) of the cvcli pitch 
control stick, the helicopter very fre 
quently remains on the spot. The en 
gine revolutions should not be increased 
In this case it is necessary to enable 
the helicopters wheels to roll out of 
the hole that has been formed by alter 
nate movement ef the foot control ped 
als, carefully swinging the craft left and 
right 


Rough Ground 


laxiung on very sticky, rough ground 
mud, plowed land, deep snow, high 
rrass, Cte.) 1s forbidden. In such cases, 
movement within the boundaries of the 
rea are carried out by flying at low alti 
tude (6-16 ft.) \ttempts to taxi on 
ticky, rough ground at the recom 
mended engine revolutions end im fail 
tite 


Some pilots, in trying to force thi 
helicopter to move by raising the col 
lective pitch stick, increase the hori 
zontal omponent of the lifting force 
of the lifting rotor. The increasing lift 
decreases the pressure of the wheel 
iwaimst the ground The helicopter 
begins to move forward Whereupon, 
owmg to the increase in the reactive 
moment of the lifting rotor, the thrust 
of the steermg (tail) rotor also increases 
greatly because the pilot, in countering 
the helicopters tendency to turn left 
pushes the nght pedal of the foot con 
trol forward 

Ihe increased thrust of the steer 
ing (tail) rotor, along with decreased 
vhecl pressure against the ground move 
thy helicopte to the left at the 
time that at goes forward W her 
upon a small bank of earth is formed 
nu the ground on the outside of the left 
vheel of the landing gear This bank 
prevents thi hehecopter from gomg to 
the left lhen, under the influence 
of the steenng (tail) rotors heeling mo 
nent, the he hieopter will begin to heel 
to the left \tte iipt to counteract thi 
heclin by inchning the ontrol stich 
to the side cannot rectify the situation 


The hehcopter, having turned over, ha 


iticred an accident 
\\ hen thi ac hoopte tri to heel 


to the left, it won inv b quick a 
tion to shift th lective pit h and 
thrott] tick to lowe! position if 


ime time pushing forward (no |e 


than half wa the left pedal of the foot 
ontre 
With the lowenng of the collective 
pit h and throttle stick, the lifting force 
ind the reactive moment of the lifting 
rotor decrease sharply. However, thi 
revolutions of the lifting and steering 
tail) rotors will decrease slowly. here 
fore, in pushing the left pedal forward 
the thrust of the steering rotor tilting 
the h licopter to the left is decreased 

If the heeling is noticed too late, it 
is advisable to lift the helicopter off the 
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Lightweight floating anchor nut 
for bolting non-parallel surfaces 


THE PROBLEM: | sing large single forgings for aircraft ads wing center 
sections, spars and ribs offers manufacturers many advantages. It simplifies design 
and reduces milling costs, and it provides greater strength while reducing air 
frame weight. However, this ty pe of construction also creates fastening proble mis. 
For example, attaching skins and « omponents to these tapered forgings is difficult 
because the bolt head and seating surfaces are not paar illel. Two methods are 
frequently used to make the fastening area par illel. They are 1) spot face 
machine the seating surfaces, 2) build up each bolt head or nut base with t ipered 
shims. Because there are often hundreds of tastening points, both of these meth 
ods are excessively costly and time consuming 
THE SOLUTION: ESNAs redesigned lightweight self-locking anchor mut (Tv; 
LHA3022) solves this fastener problem, eliminates these costly, shirming 
machining operations and significantly steps up production 
lype LHA3022 consists of a steel nut body with a concave pherical base. Thy 
convex seat permits the nut to move automatically with a ball joint action to 
engage the bolt threads, Two lugs reta 
az the nut in the basket and control the “tilt 
toS in any direction 
2 cy [ype LHA3022 is made of carbon 


teel for use it temperature upto | 


Itmeets ANN 10 performance Mil 


N-25027 ASC.) twist ind push-out 


peciln ition Like all Elastic Stop 
if j 


ibration proof and reusable 


Elastic Stop Nut Corporation of America, Dept. N28-625 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information 


Bulletin on self aligning nut Here i a drawing of our product 


What self-locking fastener would you sugqest? 
4 y 
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In Control—with U.S. TIME GYROS 


MICROSIZED! 


Roll, pitch and yaw rate control gyros in one 
compact package weighing less than one pound! 


United States Time Corporation offers the 
systems manufacturer the long sought 
after optimum performance/weight ratio 
in Gyroscopic Instruments. The 3-Axis 
Rate Sensor package achieves high per- 
formance in one third the weight and vol- 
ume of previous rate gyros. Flight proven 
under severe environmental! conditions, 
microsile gyros and gyro packages can be 
supplied in production quantities to sat- 
isfy your specific requirements. 


More than seven thousand of these precision- 
built rate gyros ore currently in use 


U.S. Time's Research Staff and facilities are engaged in research, design and development directed toward new 
products and optimization of the performance /weight ratio in the following fields of precision instrumentation. 
* STAGLE PLATFORMS + FLOATED INTEGRATING GYROS 
* ACCELEROMETERS + RATE GYROS «¢ 2 AXIS GYROS + DAMPER SYSTEMS 
INERTIAL INSTRUMENTATION « GUIDANCE SUS-SYSTEMS 
A new edition of our technical data handbook available upon request. 


THE UNITED STATES TIME CORPORATION 


Manufacturing Plant: Waterbury, Conn., Research and Development Division: Irvington, N.Y. 
Sales Offices: 500 Fifth Avenue, New York, OXford 5-5050 
346 Tejon Place, Palos Verdes Estates, California, FRontier 5-9526 
WORLD'S LARGEST MANUFACTURER OF WATCHES 


= 
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Pad 
| | | | 
ved 
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4 
7 4 3 
LESS 
4 tons 
precision built by U.S. TIME CORP 
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ground by quickly increasing the pitch 
of the lifting rotor and opening the 
throttle. In this way the support under 
the left wheel is removed and, conse- 
quently, the possibility of turning over 
is eliminated. 

A strong, gusty wind also complicates 
taxiing even on hard ground. In this 
case turn the throttle adjustment grip 
to bring the engine revolutions to 
1,750-1,500 per minute, increasing the 
total by no more than 60. 

It is necessary to remember some 
thing else about one dangerous phe- 
nomenon which is encountered in taxi- 
ing—the so-called “ground resonance.” 
his phenomenon takes place in roughly 
the following sequence: at first the heli- 
copter begins to swing from side to side 
on the uneven ground. Then these os 
cillations grow to such a magnitude 
that the landing gear wheels, alternately 
lifting up, strike against the ground 
The magnitude of the tilting keeps in 
creasing. Whereupon, the helicopter 
may not only break its landing gear or 
brush the blades of the lifting rotor 
igainst the ground, but might also turn 
ove! 

I:fforts to counteract the helicopter’s 
oscillations by inclining the control stick 
ire useless. It is possible to stop the 
resonance” by thrusting the 
collective pitch stick sharply downward 
or by quickly pulling it upward in order 
to lift the helicopter off the ground 
The first alternative is the most sensible 
In this case the helicopter gets back 
firmly on its wheels and remains on 
the ground. 


“oeround 


“Ground resonance” can develop un 
der several conditions: at a certain taxi 
ing speed in conjunction with uneven 
ness of the ground; with insufficient 
below normal—tightening of the friction 
dampers of the lifting rotor’s blades; 
with soft shock absorbing in the heli- 
copter’s landing gear, or through lifting 
1otor revolutions which correspond to 
the resonance conditions. 

The resonance effect may be observed 
with each unwinding of the transmis 
sion. It is true that it also takes place 
at intermediate 
small extent 


revolutions to a very 


Taxi Stops 


lo stop a helicopter at the place 
contemplated, it is necessary for the 
pilot, without changing the position of 
the collective pitch and throttle stick, 
to pull the control stick toward him no 
less than half the full distance from 
neutral position. The stick should not 
be inclined a great amount, since in 
such case the helicopter may fall at the 
tail and touch the ground with the tail 
support, which is undesirable 

After the pilot pulls the control stick 
toward him, the helicopter noticeably 
reduces its speed of movement, since 
the horizontal component of the lift 
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ing rotor’s lift force, having now been 
moved to the rear, will brake the ship 
rhe pilot should start early to brake 
for a stop at a planned point 

As soon as the helicopter stops, it is 
necessary to shift the control stick into 
neutral position. If the control stick 
should remain in an inclined position, 
the helicopter will begin to move back- 
ward—tail first. This characteristic fre- 
quently is used, for example, when a 
precise stop in a small area is required, 
particularly after unsuccessful taxiing 

Many pilots at first make a typical 
error which, in certain cases, can lead 
to an accident. Having unexpectedly 
encountered an obstacle in the path of 


the taxiing helicopter, and in trying to 
stop quickly, the pilot suddenly cuts 
the throttle and, consequently, the en 
gine revolutions. As a result, if the taxi 
ing is being done on a concrete runway, 
the uncontrolled helicopter, moving by 
inertia, may collide with the obstacle 
lhe pilot in this case not only is unable 
to stop the helicopter but also is un 
able to turn it because of insufficient 
effectiveness of foot control 

To ensure good control of the heli 
copter during taxiing it is always neces 
sary to maintain the recommended en 
gine revolutions. In such case the heli 
copter can easily be stopped before 
reac hing any obstacle 


The SUBMINIATURE PRECISION RATE GYRO 


With Constant Damping Over 
A Wide Temperature Range * 


Check these \ 


unusual, 10 
high standard 
specifications os 


(1) Constant damping 
(0.5 eritical from 
20° F to +220° F) 


Subminiature size 
(0.937” dia. x 2.0” long) 


(3) Outstanding reliability 
(exceeds requirements of 
MIL-E-5272A Specs) 


High resolution 


Extremely high natural 
frequencies (up to 43 cps 
for 1 radian/sec; lower if 


desired) 
Variety of motor 


characteristics available 
(3¢, 2¢, or split 1g; 26V 
or 6.3V; 400 eps) 

Wide variety of sensing 
ranges (from 0.5 radians/ 
sec to 20 radians/sec, 

full scale) 


Light weight; 3.7 oz. 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


S60 PROVIDENCE BIGHWAYT. HORWOOD MASGACHUSETTS 


Developers and Manufacturers 
of Gyros 
Orvision oF Gyro Flight Stabilizers 
Nevigation & Stabilization Systems, 
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REPORT FROM RYAN 


New Kngineeri ng Opportu nities 


Created 


FRANK W. FINK, RYAN VICE PRESIDENT AND CHIEF ENGINEER inspects architects drawing of new 


Engineering and Research Center 


New Engineering and Research Center 
To Meet Ryan’s Expansion 


Construction of a modern two story, 
engineering and laboratories building 
has begun at Ryan, to meet the com 


pany's expanding work in Jet VTOI 
Jet Drones 


Jet Metallurgy 


Automat Navigation 
Mussile Guidance 
Rockets 
The new tacility will provide addi 
tional quarters for many of the LOOO 


employees in Ryans fast-growing engi 


zooms straight up in unique 


RYAN ENGINEER 
rotatable 


cock pit 
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also house 


complex, new chemical, metallurgical 


neering division. It will 


instrumentation, environmental and 


iutopilot equipment 
With one in six Ryan employees in 
has triple n 


engineering, this division 


three years. Its mushrooming gro 


rm flect Ry ins 
facility in 


increased importance as a 


research pro 


pulsion and electronics 


Vertical Flight 
Probed with 
New VTOL Cockpit 


Shortest way into the sky ts str t 
up—in the Ryan Vertiyet. To probe thy 
new realm of flight without becoming 
airborne is a trick performed daily by 
Ryan engineers. Their secret’ A rot 
able cock pit connected with ciect! 


computers 
Ryan's flight 
rool in the test of 
Both the Vertiyet 

turboprop-driven  Vertiplane 


simulation laboratory ts 
a prime new era 
designs ind the sub 


son 
put through their paces via « irthbound 
flight cest. Ryan leadership in this revo 
lucionary new concept of flight is based 

million manhours of VTOI 


upon 
research and development. It is another 


example of how Ryan builds better 


as Ryan Projects Mushroom 


Ryan Automatic 
Navigator Guides 
Global Flight 


An advanced system of aerial naviga 
tion, designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorship of the Navy's Bureau of 
Aeronautics 

Designated AN/APN-67 
navigator is the lightest, most compact 
navigator in 


the new 


self-contained clectroni 
production. Developed to meet military 
needs, it will also meet Commercial jet 
flight requirements 

The system provides pilots and navi 
gators with continuous imformation on 
longitude ground speed, ground mileage, 


drift angle and ground track. It is accu 


rate and instantaneous. Requires no com 
putations, ground facilities or wind data. 


AUTOMATIC NAVIGATOR cuides pilots with 


instrument (above 
| Ryan has immediate career 
openings for engineers 
k to the future Look to Ryan where you car 

| w with an aggre ive, forward-looking npany 
| Y find a variety of stimulating projects. Ryar 

TL a three ' nts of w jer flight 
| t airframe engines to propel them and 
| tror equipment to guide them 
| nd today for Ryar brochure Engineering 

rtunities’’. Mail th to 
| Mr james Kerr Engineering Personne 
| Ryan Aeronautical Company 
| Lindbergh Field, 2736 Harbor Drive 
in Diego 12, California 
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Brantly May Get 
Army Contract 


Army contract for Brantly helicopters is 
expected to be awarded soon. Shown is lat 
est version of two prototypes, incorporating 
several modifications: tail is now angled up 
wards to protect 4 ft. 3 in. tail rotor from 
ground contact; tips of 23 ft. 5 in. diam 
eter mam rotor are now tapered (they were 
square before); inboard portions of blades 
have been revised from tubular to airfoil 
shape. Powered by 170-hp. Lycoming, two 
place Brantly has 100-mph. cruise speed, 
climbs at 1,300 fpm. 


BLADES 


erm-electric 
METERS CO., INC. 


“Ithaca, New York 


iy 


: : | \ \ 
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Engineers: This coupon means action! 


Success of X-10 Test Missile program 
steps up systems engineering work on 


Intercontinental SM-64 Navaho 


The pace is quickening, as we gather forces for the 
climactic effort on the Navaho. If you like excitement 


in your engineering —this is it! You can decide now, 
and still get in on the work coming up at North 
American’s Missile Development Division. It’s going 


James A. Trapp, 33, has been 
with NAA’s Missile Division 
since 1952. He holds both BS 
and MS in Electrical Engineer 
ing. Now Group Leader, Auto 
Checkout Systems, he super 
vises development of digital 
techniques. Hi-fi fan and fisher 
man, this Oklahoman now lives 
in Long Beach with his wife and 
2 California tots 


Experience 
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to be an assignment you'll 
be glad you took part in 
for years ahead. 

The Navaho is a project 
with the toughest kind of 
painstaking engineering be- 
hind it, It’s been several years 
now since this organization 
set out to deliver to the Air 
Force a complete strategic 
weapon system. On the way 
we opened up and proved out 
more workable missile infor- 
mation than any other source. 
structures, guidance, propul- 


Mr. RL. Cunningham, Engineering Personne! Manager, Dept. w.7 


Please send me career information on Missile Development Division 
Armament | 


Structures [ Propulsion 


Thermodynamics [ } 


| 12214 Lakewood Boulevard, Downey, Calif 
Dear Mr. Cunningham 

| Systems Guidance 

N 

| ame 

Degree(s) 

| 

| 

| 


MISSILE DEVELOPMENT DIVISION OF 


NORTH AMERICAN AVIATION, INC. 


sion, armament, ground 
Now you can join us 


handling, launching —the works. 
get in at the forefront of missile 


technology. If you do, you're going to build a weapon with 
the world’s most advanced self-contained guidance system 
driven at supersonic speeds by both rocket and ram-jet 


Charles H. ("Chuck") Lauritsen, 
31-year old ex-Navy man, hails 
originally from Beatrice, Neb 
Study at Chicago, Northwestern 
and Michigan gave him his BS 
and MS, Aero Eng. Starting in 
1947, he rose thru Group Leader 
to Section Head of Project 
Aerodynamics, responsible for 
aerodynamic analysis on all 
Division contracts 


| am interested in the following fields (check one or more) 
Ground Handling | 


Check Out 
Dynamics 


Home Address 


Home Phone 


engines... and packing an 
accuracy/payload punch 
that’s unbeatable in the fore- 
seeable future. 

Join us now. All the things 
it takes to perfect a major 
intercontinental missile are 
available to you here. You 
can step up your own career 

grow in stature while 
working with some of the 
finest minds in the missile 
field...and advance your 
education, if you wish, with 
our Tuition Refund Plan 


Aerodynamics [| 
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CZECHS BILL the Avia 14 as a direct successor to the DC-3. Note cockpit windows, which make for good side visibility 


Czech Avia 14 Stresses Short Field Use 


By David A. Anderton l'imed takeoff runs made during the four interiors offered in the sales bro 
22nd International Acronautical Salon 

Paris—Short ficld performance is the at Le Bourget were all close to the 15 Standard layouts are for 24, 28 and 
trong selling point for the Avia 14, sec. mark, approximately two-thirds of passenge nd a 12-place executive 

designated by its Czech manufacturer the usual figure for comparabic equip rsion can be had 
is a development of the Russian EHyu ment Cabin decor in the plane at Le Bow 
shin 14 airliner Billed as a direct successor to the get was in salmon and brown, and the 
Vakeoft and landing figures quoted Douglas DC-3 by the Czechs, the Avia cat vere comfortable and wide 
are less than 2,000 ft. on grass or un 14 was shown at Le Bourget in a 22-seat paced. A fairly large galley is part of 
improved fields version, different in ':vout from the the standard equipment. Cabin is not 


NOSE GEAR (lcft) has welded fork assembly. Main gear (center) is simple layout of welded components plus few machined parts. Re 
cessed cowling flaps (right) are sealed with rubber strip at trailing edge for cruiser operations, minimizing drag 
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Wonder how Id 
like Pasadena 


ANTENNA on forward fuselage belly is 
typical of strake types used on Russian 
Tupolev Tu-104. Forward cap is metal, rest 
is dielectric material. 


pressurized but is ventilated and heated 
in the usual way 

Powerplants are a pair of M 52-1 
14-cylinder direct-injection radial en 


wf) gines rated at 1,900 hp. each for take 
off. ‘These are presumably identical to 
,..OR THEREABOUTS § the ASh-82 engines used in the Ilyu 
hin 14. They swing four-bladed AV 50 


prope llers. 
Hot-air deicing is used for wing and 


IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 443) jeacling edges, cockpit windows and 


soon, you know the job situation. Whether you're thinking about intenna mounts. ‘The cockpit window 
your first job or considering a new one, just about everybody we ales teated clectsicelly and Gited 
would like to tell you his story. with alcohol sprays. Alcohol is also 


used to deice the propellers. Wind 


And we'd like to tell you our story—about working at the 
Southern California Cooperative Wind Tunnel, and about living shield wipers are hydraulically op 
in Pasadena. If you are interested in aerodynamic development, crated 
whatever your degree, we think you'll find a great many advan- Price: $350,000 
tages here. CWT jobs offer challenge and variety. Southern : : : 
California provides every kind of recreational activity and out- Prices quoted for the 24- and 25 
standing centers for advanced study. passenger version are approximately 
S350,000 each. The 22-place version 15 
No need to send a resume or make any immediate decisions. only being built for internal service 


The delivery dates quoted vary with 
the model. ‘Ten planes could be fur 
nished to a prospective customer thi 
year, with unlimited delivery of the 24 
ind 28-passenger versions in 1958. The 


Lockheed, McDonnell and 32-seat version will become availabk 


Douglas, 
North American. at the end of July 1958 
< CWT is concerned with testing, 
analysing and solving aerodynamic 
roblems involved in the develop- 


Just mail the coupon below for the CWT story. 


( Om rated by the California Institute 
of Technology. Owned by Convair, 


ment of high-speed aircraft and 
guided missiles. Data for 
Czech Avia 14 Transport 
Southern California Cooperative Wind Tunnel eoeanenae pa 
950 South Raymond, Pasadena, California Cruise speed 199 mph. 
Minimum speed 68.5 mph. 
EEE ~ ‘Time to climb to 3,280 ft 3.2 minutes 
GENTLEMEN: Please send me literature about the Wind Tunnel. Service ceiling a aee ft. 
Range 1,245 mi. 
NAME Takeoff distance 1,475 ft. 
| | Landing distance 1,805 ft. 
HOME Weight Data 
| city STATE ‘ Empty weight .. 27,200 Ib, 
| | Maximum takeoff weight 38,200 Ib. 
| JOB TITLE } Useful load 10,800 Ib. 
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New SPS High-Temperature Fasteners Have 
170,000 psi Tensile Strength at 900 F 


Hi Tm 9 bolt and nut developed by SPS research help solve Mach 3-4 fastening problems 


In response to the aircraft industry's request for a fastener 
with high strength and stability at Mach 3-4 skin temperatures 
SPS has developed a 12-point external wrenching bolt with 
170,000 psi minimum tensile at 900°R. Classified as WB 
Im 9, this remarkable new bolt——made of a 8°, chrome die 


steel—is actually stronger at 900°R than most other high 


strength bolts at room temperature. And it retains its high 


tensile strength even after long exposure to heat. Other 


properties, such as shear, fatigue and stress rupture, are also 


superior — both at room and elevated temperatures 


EWB Tm 9 bolt, SPS has produced a new 
external wrenching Flexloc self-locking nut—EWN Im 9 
Made of AMS 6304, it utilizes the full mechanical properties 
of the FWB Tm 9 bolt at all temperatures up to 900°R, Both 


units —bolt and locknut—are tinished in a diffused cadmium 


To match the 


nickel plate that resists the accelerated oxidation eflects of 


high temperatures and corrosion at room temperature 


With their high strength-to-weight ratio and ability to with 
stand the deteriorating effects of heat, the FWB Tm 9 bolt and 


companion locknut give the designer an important new tool 


with which to solve the fastening problems presented by high 
speed, high-temperature flight. Hi Tim 9 fasteners are available 


as 12-point external wrenching tension bolts and locknuts in 


diameters from 4 to 1% in. The same material and processing 


procedures can also be apphed to shear bolts and other 
special applications. SPS Aircraft Products Division engineers 


are ready to work with you in applying these new fastener 


to your specific high-temperature problem: 


oy. MECHANICAL PROPERTIES OF THE EWB Tm 9 BOLT 
oe, 
At Reom| "oom Temp. 
Properties Temp. (F) After 100 Hr.| At 900 F 
NEW EWB Tm 9 BOLT is made of a hot work die steel (VascoJet Seak at 900 F 
1000); has 220,000 psi tensile at room temperature, 170,000 psi 
at 900°F., Companion Flexloc locknut—EWN Tm 9—1s made of Ultimate tensile, 
AMS 6304 material: has ampk streneth to utilize the full tensile psi minimum 220,000 220,000 170,000 
values of the bolt at all temperatures up to 900" 


Yield strength, psi minimum 


185,000 


165,000 140,000 


Elongation in 4 diam., 


Jy minimum (specimen) 10 10 16 
MIN. TENSILE STRENGTH OF 


EWB Tm 9 VS. STAINLESS AND ALLOY STEEL BOLTS Reduction of orea, 


Jo minimum (specimen) 35 35 50 
At Room 
At 800'F At 900°F Shear strength, psi minimum 140,000 140,000 100,000 
Temp. (F) 
Stress rupture, psi for 
EWB Tm 9 100 br. life 130,000 
(VascoJet 1000) 220,000 190,000 170,000 
Fatigue strength, psi 
AMS 5616 /8,000,000c/10% preioad| 80,000 60,000 80,000 
(stainless steel) 145,000 105,000 95- 100,000 
impact strength, 
AMS 6304 ft.-lb. (Charpy) 18 18 23 
(alloy steel) 145,000 123,000 110- 120,000 
AT 900 F THE EWB Tm 9 BOLT offers mechanical properties exceeding 
EWB Tm 9 BOLT his 50-70; greater tensile strength at 900°F than those of an MS 20004 Series bolt at room temperature. Equall 
stainless and alloy steel fasteners currently used at this temperature iwnificant in this thermal barrier breakths gh. it retauw Th 
Above data are for bolts, not material specimen ror properties even after long exposure to high temperatur 
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Hardware for High-Speed Airframes 


The SPS crash program on a new high-strength, high- 
temperature fastener began late in 1955 following the 
aircraft industry's demand for hardware for 800°F skin 
temperature. A year later the first EWB Tm 9 bolt was 
produced. This was possible because of SPS’s extensive 
research and test facilities built up over the years, and 
the largest in the industry. 


With high-strength fastener fabrication techniques well 
in hand after development of the EWB 18 bolt (180,000 
psi) and the EWB 22 bolt (220,000 psi), the biggest 
problem was to find an alloy of the desired mechanical 
properties at elevated temperatures. Many materials 
were subjected to exhaustive testing. Finally VascoJet 
1000, a 5°; chromium hot work die steel made by 
Vanadium-Alloys Steel Co., was chosen. Its stability 
and strength at high temperatures largely determined 
selection of it. 


The other major problem was plating. Cadmium melts 
' at just above 600°F and diffuses into the bolt metal, 


BREAKING THE TEMPERATURE = An EWB Tm 9 bol causing embrittlement. Research turned up an existing 
REA BARRIER. A: ) t 

plating technique—AMS 2416—that proved to be the 
is positioned for testing on a tensile machine equipped with 


a furnace that is accurate within +2°F up to 2000°I solution. This finish is applied as separate layers of 


At-temperature research data on the LEWB Tm 9 are the cadmium and nickel. After plating, the parts are heated 
most extensive ever assembled for a production fastener to 630°F, at which temperature the two metals diffuse 
They include the first fatigue and shear compilations for into an alloy that successfully resists the aggravated 
bolts under heat oxidation and corrosion caused by high temperatures. 


TENSION - TENSION FATIGUE TEST 
= 3/8-24 EWB TM Aircraft Bolt 
al © - Tested at room temperature - Average of at least four specimend LASSRA ORES 
+ +4444 Tested at 900°F Results of each specimen indicated Chart No.: 445 
Low Load= 10% Maximum Load Testing Speed = 1050CPM | Date: 3-22-57 
+ + + + + + 4 tt Pounds 
180,000 
; + + +e + +444 + 
160,000 | 
13 T +—+ + -$+++++ + tH + 4 14,016 
| 12,264 
120,000 N | 10,512 
4 7 + - + -6 +444 + + + + 
wo Tested at Room Temperature 
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TENSION -TENSION FATIGUE TESTS of %-24 EWR Im 9 bolts showing values obtained when tested at room temperature and 


900°F. tt should be noted that the fatigue strength at 8,000,000 cycles is approximately the same at both test temperatures 
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STRESS vs HOURS TO RUPTURE @ 900°F 


3/8-24 EWB Tm 9 AIRCRAFT BOLTS 


Results of each specimen indicated 
Bolts tested with EWN Tm 9 Lock Nuts 


LABORATORIES 


Chart No; 45! 


Date; 4-1-57 


160 


[9 


| 
| 
| 
| 


HOURS TO RUPTURE 


{ 


ind ads 


reduce 


1o¢ 1,0 
HIGH TEMPERATURE STRESS RUPTURE tests of %-24 E WH Em 9 bolt 


140,000 psi of yield strength). Long life results froma combination of high strength 


design, including SPS Hi R thread form. Ht R thread has a ereater t 


Stre concentration at the weakest pot of the bolt, and thus imereas 
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LTIMATE, YIELD ANDSHEAR STRENGTH vs TEST TEMPERATURE 


1/2-20 EWB Tm 9% Bolts 


© - Soaked for one hour and tested at temperature 
© - Soaked at temperature indicated for 100 hours and tested at 
room temperature 


Ultimate Strength after Soak 
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material, m lubricating 
oot radius than any other stam 
itigue strength and str 


LABORATORIES 


Chart No.; 447 
Date 4-15-57 


Ultimate St i 


at 
Temperatur, 


‘2-20 EWB Tm 9 


kh. 


+ 


Her rir m tes the rab 


TEST TEMPERATURE - °F 


200 or or 


BOLTS show high values for ultimat shear both at 


400 


120 
80 
if oot 
il 
hig uc 
ind form 
ipture lite 
| 
‘ 
7 
— 
| 
| | | 
= 
d 
at Tem, 
Peratur, 
100 ; 
and at room temperature after 100 he 
we t { temperatures. the t iWwh 


LARSON MILLER MASTER CURVE FOREWE TM 9 BOLT 


© Tensile test data on 3/6-24 bolts “4 
@ toot dus on 172-20 bot How SPS Hi R Thread Form 
@ Stress rupture data on -24 bolts 
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10,000 houre 
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Unretouched Comparator Photograph Vill -S- 


10 houre 
f 7 uw 7742 thread. Flat thread roots with small 
— +, Loos radu cause points of high stress concentration 
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= 4< which reduce fatigue life 
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| MIL-S-7742, MIL-B-7838a Threads. | arger (0065 
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centration, increases fatigue life 
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FIRST LARSON-MILLER STRESS RUPTURE CURVES for 4 threaded fastener were 
plotted in SPS laboratories with data obtarned from high-temperature tensile Hi R Thread Form. Increased root radius (009 


in.) reduces stress concentrations still further 


tests and stress rupture tests run on the EWB Tm 9 bolt. From these curves 
the stress rupture point in any given amount of time can be calculated. For for greater increase in fatigue resistance 
example, for a life of 10,000 hr. at 900°R, itis shown that the FWB Tm 9 Thread assembles with standard tapped holes 


bolt will withstand a stress of 120,000 pst and nuts 


EWN Tm 9 Flexloc Locknut Develops 
Full Strength of the EWB Tm 9 Bolt 


The EWN Tm 9 self-locking nut ts made of AMS 6304 
material. It has ample strength to utilize the full tensile values 
of the EWB Tm 9 bolt at all temperatures up to 900°I 
Contiguration of the FWN Tm 9 locknut distributes the load 
over more metal threads than in conventional fasteners. Its 


design helps reduce stress concentrations to a minimum, Like 
its companion bolt, the FWN Tm 9 locknut is plated with a 
diffused cadmium-nickel capable of resisting the destructive 


eflects of temperatures up to 1000°T 


For more information on SPS Tm 9 fasteners, write Aircraft 
Products Division, STANDARD Pressep Street Co., 


Jenkintown 3, Pa. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 


AIRCRAFT PRODUCTS DIVISION 
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Britain May Use Princess 
In Atomic Aircraft Project 


London—Britain’s Ministry of Sup 


is considering use of a Saunder 


pl 
Roe Princ flying boat as a_ testbe 
for its atomic aircraft program 
Ihe three Princesses have been 
oned at Southampton since the 
development as commercial aircraft wa 
vritten off. largely due to lack of ade 
quate engin Although consideral 
time and expense would be required t 
them operational, the use of 
least one of the flving boats might 
in attractive propo il, particular! nie 
the British have been con ntrating on 
iplane design for their atom 


ratt devcilopment program 
It ] beheved that thre Br tol P 
teus 755 turbopr yp engine miglit 


used in the powerplant 


Dutch Company Will Build 
Fairchild Automatic Rifle 


Fairchild Airplane and Engine Co 
has recently signed an agreement with 
Artillene-Innchtingen allowing volum 
production of the formes Armalite 
witomatic nfle (AW Oct p in 
Holland 


The Dutch firm will have production 
nd sales nghts in the Netherlands, Ger 
many, France, Italy, Austria. Belgium. 
Luxembourg, Spain and Portugal 

( ompany plan to be tooled for pro 
duction of the lightweight automat 
ile by next Jan. | 


North American to Expand 
USAF Plant at Palmdale 
North American Aviation Inc., will 


mstruct a 70,000 sq. ft. hangar, four 
of concrete flight ramp, a single 
point refueling center and enlarge it 
ecurity center m a $1,712,000 Phas 
Il construction program at its USAI 
Plant 4 ite, Palmdale, Calif 
Sit ompletion is scheduled for 
April, 195% Architect and enginee 
firm is Woodford and Bernard. Con 
truction contract is held by Mander 
bach Construction Co 


Lockheed to Install 
Cyrostat for Tests 


Lockheed Missile Systems Division 
will install a cyrostat at its Palo Alto, 
Calif., research laboratori Unit i: 
imtended to produce liquid helium 
which will be tested as a low tempera 
ture bath for avionic and other type 
of gear, and liquid helium for certain 
studies of unusual properties of the ga 
itself 

Cyrostat is to be installed in August 
will produce 1,000 liters per month 
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aT RADAR ANTENNA In OBSERVATION TOWER ove rlooking Naytheon's 
Flight Test Facility at Bedford, Mass., engineers work on vital missile projects 


in an informal atmosphere that stimulates creativity 


Advanced work with prime contractor 
for Army Hawk and Navy Sparrow Ill 


The caliber of Raytheon engineering is an indication of the qual- 
ity of our staff. Raytheon is the only electronics manufacturer 
with prime contracts involving complete systems responsibility 
for both air-to-air and surface-to-air missiles. 

As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 
Our expanding development has created interesting openings in: 


CIRCUIT DESIGN SPECIFICATIONS 
ELECTRONICS PACKAGING TECHNICAL WRITING 
SYSTEMS AERODYNAMICS 
MICROWAVE STRUCTURES 
ANTENNA DESIGN MECHANICAL DESIGN 
TUBE APPLICATIONS HEAT TRANSFER 


Please send brief outline of your background to G. P. O'Neil 
Raytheon Missile Systems Division, Box 6A, Bedford, Ma 


RAYTHEON MANUFACTURING COMPANY 


Missile Systems Division 
Bedtord, Massachusetts 


Are you the 
ONE MAN IN THREE? 


Excellence in Electronics 


ENGINEER“OPPORTUNITIES AT RAYTHEON 
| : | 
| 
8) 


TAIL HOOK extended, Grumman FIIF-1 is brought aboard the new 0,000 ton aircrast carrier Saratoga in carrier suitability trials in the 
Atlantic Ocean. ‘Viger is using mirror landing system (right, center). Approach utilizes canted deck which stretches out of view to right 
Airplanes parked near island include McDonnell F3H Demon and Douglas AD Skyraider, creating optical illusion Demon is equipped 
with propeller 


FIIF Carrier Suitability Tested on Saratoga 


STEAM trails from catapult as Viger is launched from Saratoga. Trials took place in early morning hours as shadows of deck handling crew 
and blast fence indicate. Blast fence retracts into deck. Saratoga’s number 60 is visible on bow, 


~| 

\ 

- 


ISLAND of the big carrier overshadows F11F parked on deck. NATC markings indicate aircraft is assigned to Naval Air Test Center, Patux- 
ent River, Md. Model is equipped with Curtiss‘Wright J65 turbojet. Modification, the FIIF-1F has General Electric J-79. 


‘ 
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Career Opportunities For: 
Research, 
Development 
and Production 
Engineers 


ANY ADVANCED aircraft—like the 
M F-27 on the facing page—are 
bemy equipped with Honeywell Air 
cratt control systems. And Honeywell 
Aero's advanced systems programs 
call for many more new deve lopments 
for future aircraft of all types. These 
promise excitiiuy careers in Minneay 


lis tor engineers in these area 


Inertial Guidance Systems ¢ Dipital 
Computers ¢ Flight Control Systems « 
Jet Lngine Power Controls e Engine 
Inlet Diffuser Controls Air Data 
Computers ¢ Bombing Computers ¢ 
Fuel Manayement Systems ¢ Vertical 
Rate and Integrating Gyros ¢ Tran 
itor Ampliiers ¢ Instrumentation 


Opportunity through growth! nyineet 
ing per oonel at Honeywell Aero has 
more than tripled since 1951, and is 
sull growing faster than the avionics 
industry average. Future growth looks 
even more promising, for rapid tech 
nological advances in the aucraft and 
missile fields are dictating more and 
more complex integrated flight con 
trol and weapons systems 


Developing and producing these 
SyYStems is Hone well Aero's business 
Honeywell Aero pioneered the mass 
production of the most precise of all 
gyros—the floated pgyro—is sull the 
only manutacturer in the U.S. pro 
ducing d complete line Honeywell 
has produced over 45,000 flight con 
trol systems, more than any other 
manufacturer and has long been the 
leading supplier of LABS, the auto 
matic low alutude bombing system 


Join the leader in this expanding 
field of aeronautical controls Make 
Honeywell's growth, your growth and 
fll your future with Gpportunities 


Act now! 


For more intormation about your ca 


reer Opportunities at Honeywell Aero, 


send your résumé to: Bruce D. Wood 
Fechnical Director, Dept. TAIM 
Minneapolis-Honeywell Aero Divi 
sion, Minneapolis 13, Minnesota 


Honeywell 


San Francisco—low long range hyper 
\clocity vehicles—ballistic, skip or glide 
traycctory—compare performance was 
described at the recent American Rocket 
Society meeting here by A. J. Eggers, 
Jr., of Ames Aeronautical Laboratory 

reports that the ballistic 
flight path is least efficient from the 
tandpoint of the velocity required at 
burnout to attam a gwen range An 
wivantage is that convective heat trans 


High Speed Vehicles Compared 


fer to the reentry body can be reduced 
by designing a blunt body to raise the 
ratio of pressure drag to friction drag 
Effect is a lesser requirement for cool 
ant. 

The hypersonic glider, with lift-drag 
ratios of about 4, is much superior to 
the ballistic missile in ability to con 
vert velocity to range. It has the dis 
advantage of receiving more heat by 
convection. Much heat can be radiated 


Pressure y, 


Regulator 


Check Valve 


Fill Port .\\ 


Pressurizing Sphere 
2500 PSIG Nitrogen 
l3-in. Fiberzlas Wound Tank 

Chamber Press Tap 


~~ Hich Presurre Burst Diaphragm 
(Explosive Actuation) 


N2 To afl | heen Valve Nz to Lox Tank 
Alcohol / ' Lox Fill Port 24 Fuel 
Lox Bleed Orifices 
~ 
“ Lox Tank Pressure: 
L47PSIG 

Alcohol Alcohol Inlet 


\ 

Alcohol Bleed Port \ 

Lox Low Pressure 
Burst Diaphragm 

(-50PSIG) 

500 Line 049 Wall (ALUM) 
Fluid Velocity 

18.9 Ft/SEC, 


Alcohol Tank 
~ 500 Line .049 Wall (ALUM) 
Fuel Velocity 19.5 FT/SEC. 


Balancing Orifice 


~ Thrust Chamber 


Alcohol = Low Pressure 
Burst Diaphragm (-5OPSIG) 


Lox Inlet 


Thrust Chamber 
Scale = One Inch 


ROCKE T RESEARCH _INST. 
SPARK _] 
N 


SCHE MATIC 


Thrust = 400 lbs 
Pe = 343 PSIA 
Isp = 200 (assumed) 


DIAGRAM of Spark I, a simple liquid propellant rocket for basic group training, shows 


details of liquid propulsion system. Design was revealed at ARS meeting. 
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Hailed as the DC-3’s successor and scheduled 
for airline introduction in December, this 
40-passenger Fairchild F-27 relies ona 
Honeywell Fuel Gage weighing less than 

5 pounds installed. In addition to low & 
power requirements this all-transistor gage 

is accurate to within 2%. It also has the 
ruggedness demanded by America's first short- 
to-medium-haul propjet. It’s another example 
of Honeywell leadership in measurement and 


control systems for aircraft, missiles and rockets. 


= » | 
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1 tunnel at Ohio § 


Forward-looking Engineers: 
Work in the mainstream of aeronautical development 


At North Aviation s Columbus Division 
you will be part of a major aircraft engineering organi- 
zation which commands facilities that rank among the 


finest in the world. Inside the plant itself the Engineer 


Amer wan 


ing Department has at its disposal 16 fully equipped 
research laboratories, plus a wind tunnel now under 
construction. In addition. nearby Ohio State Univer: 
sity cooperates in special research programs. Here also. 
many of our colleagues pursue graduate studies for 
their own professional advancement with the aid of 
our generous Educational Refund plan 

Situated within a 500 mile radius of most of the 
nation’s finest aviation research and development facil- 
ities. the Columbus Division is in the very mainstream 
of today’s technological progress. Full responsibility 
for all North American's Naval Aireraft projects: is 
vested here, from concept to flight. This includes jet 
trainers such as the T2)...combat weapons such as 
the FJ-4 fighter and A3J attack weapons system... and 


tate University Is one of many facilities availab 


NAA engineers for advanced research, 


others. even more advanced, still to come. 

You ll enjoy working on challenging assignments 
like these, in an atmosphere of free interchange of 
advanced ideas among a group where initiative is 
ene ouraged and rewarded. Here are the fields of 
opportunity : 

Advanced Performance Prediction - Aeroelastic 
Loads Analysis - Aireraft Guidance and Control Sys- 
Analog and Digital Computing - Electrical 
Electro-Mechanical Systems - Flutter 
and Vibration Analysis - Heat-Vent Systems - Human 
Factors » Military Operations Research - Missile Guid- 
Power Plant Installation » Propulsion 
Radome Development - Stractural 
Loads Analysis Thermodynamics » Weapons Systems 
Evaluation ~ Wind Tunnel Testing and Data Analysis. 

Write: J. H. Papin, Engineering Personnel Manager. 
Dept. 56 W-7, North American Aviation, Inc., 
Columbus 16. Ohio. 


tems 


Systems Design 


ance Systems 


Systems Analysis 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. 


A 


back to the atmosphere, keeping coolant 
mass requirements reasonably low 

The skip vehicle would probably 
prove to be the least satisfactory of the 
three types, Eggers said. It is com 
parable to the hypersonic glider in the 
ability to convert speed to range, but 
cncounters severe aerodynamic 
and heating during the re-entry and 
pull-up phases of its flight. The ballis 
tic phases of a flight can be described 
as segments of Kepler's planetary ellip- 
ses. (AW Mar 18, p. 72.) 

High lift-lrag ratio requirement of 
hypersonic glider and skip vehicle de- 
mands high fineness ratios and results 
in bad heating problems. One simpk 
means of cooling which may be used 
is radiation. 

Its usefulness is dependent on how 
hot the surface must get to radiate 
heat as fast as it receives it 

Simple liquid propellant rocket for 
basic group training in the field was 
unveiled by John W. Salter, George S 
James and Daniel Starrett of Aerojet 
General. Called Spark I, it burns lox 
and a solution of 75% ethyl alcohol 
ind 25% of water. Propellants wer 
chosen for ease of handling with a mini- 
mum of processing experience rather 
than for maximum energy release. The 
chamber is regeneratively cooled. It is 
about ready for firing after a year and 
i half of development 
produce 400 Ib. thrust 

Hydrogen peroxide was not used 
despite advantages of boil-off or 
ignition problems because of problems 
of maintaining hygenic standards and 
because there is less unclassified infor- 
mation available on its use. The de 
igners also believe the bipropellants 
will be easier to obtain in many cases 
than hydrogen peroxide. 

Preliminary performance estimates in 
dicate a specific impulse of 227 lb.-sec./ 
lb. at a mixture ratio of 1.26. Thrust co 
cficient is 1.48 

Fuel and oxidizer are pressurized by 
nitrogen at 2,500 psig. and regulated to 
about 450 psia. Burst diaphragms rr 
place valves wherever possible 


RCAF Orders Firebee; 
Navy Increases Contract 


Royal Canadian Air Force will ac 
quire Ryan Acronautical Co.'s jet target 
drone KDA-1 model Firebee, similar to 
that used by U. S. Navy. The drones 
will be air launched from Lancaster 
mother planes. 

Canadian spares provisioning team, 
comprised of 14 specialists, recently 
isited the Ryan San Diego plant for a 
10-day conference 

U.S. Navy has ordered an additional 
quantity KDA-1 Firebees in a contract 
exceeding $4 million requiring expanded 
production schedules well into 1955 


loads 


It is designed to 
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NATO Delays 


Fighter Race 


Dassault Etendard IV fighter, powered by Snecma Atar 101-4 turbojet delivering 
about 8,000 Ib. thrust, may be a new competitor in NATO’s lightweight fighter 
program which now has been postponed until mid-September 

Event, formerly slated to begin in carly August, will be beld at French Air Force 


test center at either Bretigny or Istres. 


Reason for delay is that both Breguet Taon and Fiat G.91 are reported not yet 


ready to participate in the competition. 
prototype was lost in flight because of the 
NACA team is working on this with Fiat. 


Latter is still having tail trouble; first 


problem (AW June 10, p. 50). Special 


Sud Aviation’s Baroudeur, also in the race, in its present version is powered by 


Bristol Orpheus delivering over 4,000 Ib. 
Etendard VI, also powered by the Orpheus. 


thrust. Dassault's other entry is the 


Plight Engineer, make 


ur, Poul 


Capt. Lionel Case, Capt. André 


The Men Whe Ave 


we = 


Comn, Nevigster, end leeques Vergine 


up the Air France crew selected to present the Caravelle to the 


THEY FLY THE FUTURE...TODAY 


Today's air pioneers wear the stripes of Air France 
These are the men who have been chosen to present 
the new jet Caravelle to the US. public and avie 
tion industry. All have jet operational experience in 
both Caravelles and Comets. This will be invaluable 


in Air France's change-over to jets — Caravelles on 
medium range routes in Larope and Asia... and Boeing 
7107's transatlantic They are pioneering toward « 


future that will see « continuing record of depend 


able Air France service to the peoples of the world. 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
36 TEARS IM AIR TRANSPORTATION - A DISTINGUISHED RECORD FOR DEPENDABILITY 


YOUR TRAVEL AGENT OF AIR FRANCE Mew Tork 


Hertlerd + Les Angeles Miami Milwaukee Philedeiphio Pittsburgh Lows Sen Frances « Weshingtes, 
Mentrecl Terente Vencouver Hevene Puerto Bice « fort de France Pointe « Pitre « Peneme « Coreces 
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Germans to Activate First F-84F Wing 


By Claude O. Witze 


Furstenfeldbruck AB, Germany—Ger 
a man Air Force, now about 18 months 
” old, will activate its first wing of Re 
> public F-84F fighter bombers within 


three months. The wing will be an 
operational training unit, preparing new 
pilots ind veterans of the Nazi Luft- 
waffe for later transition to more mod- 
em aircraft 

lor the present, there is no specula- 
tion in USAF or the GAF about what 
follow-on equipment may be provided 
but American officers assume the Ger 
mans will procure the best weapon sys 
tems they are competent to handle. By 
the end of 1958 there should be about 


four active wings in the starting 


USAF instructor points out location of F-84F drag chute to German student officers. the buildup to a 20-wing force by 1962 
Kach German pilot gets more than 34 hr. of flying in the fighter bomber, Almost all the GAF will be tactical 
ur. Iwo transport wimgs are pro 


grammed, with the rest of the force de 
voted to interceptor, fighter-bomber and 
reconnaissance aircraft, USAF spokes 
men who have been in charge of the 
traming program predict GAF person 
nel will make an easy shift to guided 
missiles if and when thev are available 
the mission 


for 


Training Sites 
Training program is conducted at a 
complex of three USAF bases in this 
part of Bavaria. In addition to Fursten 
feldbruck, nicknamed “Fursty’”” by the 
\mericans, major installations are at 
Landsberg and Kaufbeuren. First class 
of GAF pilots qualified in the Lockheed 
1-33 was graduated last September. 
At that time the staff at bursty got a 
new job of providing advanced fighte: 
traning. Today the field has a_ large 
PREFLIGHT bricfing at Landsberg Air Base. Piston-powered ‘1-6 is one of program's tiumber of b-S4h aircraft marked with 
mainstays. Average age of Luftwaffe veterans is 36. the German cross. Each GAF pilot gets 
more than 34 hours of flying in’ the 
hghter bomber, of which !1 hours ar 


In addition, there is work on chech 


ind emergency procedures, high speed 
upel dive ind TOCOVN 
CT Iwo hours of familianzation are 


flown at night Acrobatics covers all 


nancuvers that can be utilized in au 
ombat. Instrument traimmg include 
five hours in the C-11-B instrument 


rane! 
Col. Mark Hl. Vinzant, Jr.. USAI 


base commander, told Aviation Week 


the massive technical revolution in avia 
tion of the past 12 years has combined 
vith the inadequat ics of Luftwaff 
traming to torce increased emphasis on 
instrument work at this center 

Nazi pilots in the war years had spe 


ialized training to enable them to fl 
THESE GAF students, shown at Kaufbeuren Air Base, will be part of some 2,600 pilots 4 particular aircraft on a limited num 
and 20,000 technicians necessary to man 1,326 jet aircraft four years from now. ber of types of missions. They really 
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3000 P.S.1.G. 


THIS NEW WHITTAKER PRESSURE ACTUATED 
SLEEVE REGULATING VALVE designed to regu- 
late and maintain tank pressure at a constant value— 
reduces high pressure helium or nitrogen to a low pres- 
sure and pressurizes fuel and/or oxygen tanks. 

With a 3/4” tube size it permits the flow of helium to 
vary from zero to .15 Ibs. per second. 

This device includes two reducing stages to assure 
stable operation, regardiess of flow variation, and is 
controlled by a remotely located sense line. This signals 
the actual pressure in the low pressure line leading from 
the unit to the tank. 

This unit is now installed in one of the latest IRBM's. 
It is now in production, and with calibration settings 
changed to provide any specified requested pressures, 
it can be used for many other applications. 


PERFORMANCE 

TEMPERATURE Ambient, —65°F to +160°F 
Fluid, —65°F to +160°F 

PRESSURE Operating (inlet) 3000 PSIG 


(Outlet) 25 +1.5 PSIG pressure to 

be maintained in tank. 

Proof 4500 PSIG —Burst 7500 PSIG 
SERVICE Nitrogen or Helium (in the presence of 

kerosene vapor) 


Watlaker 


Wm. R. Whittaker Co., Ltd., 915 N. Citrus Ave. 
Los Angeles 38, Calif. 

Hempstead, Long Island 

Indianapolis 

Wichita 

Baltimore 

Seattle 


4 


Se REGARDLESS OF FLOW! 


= 


Wm. R. Whittaker Co., Ltd. Dept. 356 
915 N. Citrus Avenue + Los Angeles 38, Calif. 

Gentlemen: Please send me further information on the Whit 
taker Pressure Actuated Sleeve Regulating Valve, P/N 120255 


Name 
Company 
Address 


| 
| || | 
bh. 
} 
ok 
SEND THIS COUPON FOR COMPLETE INFORMATION a 
| 
| 
| 
| 
| 
City Zone State 


Excellence in Electronics 


Where lives depend on 
Skill and Reliability 


Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 


The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you'll find Raytheon magnetrons and 
klystrons—to insure utmost reliability. 


C.A.A. records show, for example, that the Gilfillan ASR-1 
radar at Boston gave 8,760 hours of performance with less 
than 1/10 of 1% involuntary downtime—proof of the 
reliability of the Raytheon tubes in this equipment. 


Raytheon is the world’s largest maker of magnetrons and 
klystrons and other microwave tubes—a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 


Waltham 64, Massachusetts 
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LT. GEN. JOSEF KAMMHUBER 
lad no good overall cockpit education. 
Result is that the new GAF training 
program for these men includes a high 
percentage of time on instrument and 
communications problems 


Personnel Needs 


lo man 1,326 first line jet aircraft 
four vears from now, GAF will need 
ibout 2,600 pilots and 20,000 trained 
technicians. Initial effort to enlist Luft- 
waffe veterans fell far short of expecta 
tions. So far about 300 men have r 
enlisted and their average age is nearly 
36 «vears. When the program was 
launched carly in 1956, German ce 
fense officials expected at least 1,100 of 
Hermann Goering’s old heroes to an 
wer the call. 

Col. Vinzant does not attribute this 
to lack of enthusiasm for the NATO 
cause or underestimation of the Soviet 
threat to Western Europe. He believe 
it is economic, that most air veteran 
ie comfortable and well-fed in_ the 
flourishing German economy. Pay stand 
ids for the GAF are about one-quarter 
of those provided by USAF, 


There is a personnel screening hur 


German Production 


Furstenfeldbruck AB, Germany—The 
United States has given 250 airplanes to 
the German Air Force, and there is no 
indication that the country intends to 
produce its own modern jet fighters. 

Only German-made aircraft now be- 
ing procured is the Dornier DO-27, a 
high-performance observation plane for 
use by the Army. GAF may at some 
time purchase locally-designed trainers 
but there is no program under way as 
vet. 

Army pilots are trained by the GAF 
at Memmingen, a fourth pilot training 
center about 85 miles from Munich. 
Both fixed-wing and helicopter crews are 
trained there, then returned to their 
Army units. 
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“100” rivets’ give you 


superior fastening 


Positive Hole Fill 


1. The ‘*700”’ rivet design produces 
sheet clamping action that is superior to 
any other blind rivet. This same clamping 
action guarantees consistent uniform head 
seating. 


Wide Grip Range 


2. Cherry “*700” rivets provide a posi- 
tive hole fill, even in oversized holes. Sim- 
plifies hole preparation problems in the 
shop and reduces hole drilling costs. 


3. Wide grip range. One rivet can be 
used for several material thicknesses, thus 
reducing stock and lowering costs. 


4. When installed, the wire-drawn por- 
tion of the stem, as shown, indicates that 
(1) a blind head has been formed, (2) the 
sheets have been clamped together, and 
(3) the rivet has expanded to fill hole. 


Positive Inspection 


Uniform Stem Retention 


5. High uniform stem retention is main- 
tained within a greater hole tolerance 
range because the stem always adjusts to 
fill the hole. 

Let us demonstrate the superior fea- 
tures of the Cherry “700” rivet in your 
shop on your trouble spots. Call or write 
Townsend Company, Cherry Rivet Divi- 
sion, P. O. Box 2157-N, Santa Ana, Cal. 


*Patents issued and pending 


CHERRY RIVET DIVISION 


Townsend Company 


in Conede: Pormenter & Bulloch Manufacturing Company, ltd , Gananoque, Ontario 


reasons why Cherry 
— 
Strong Clinch 
\ 
‘ 


F-10858 Thunderchief 


New Thunderchief 
ready soon for lightning strikes 


Here’s Republic's lightning-fast F-105 fighter-bomber. 

It’s the latest of the famous “Century Series” planes 
to go into production. 

Powerplant for the nuclear bomb-carrying Thun- 
derchief is the mighty Pratt & Whitney Aircraft J-75 
turbo-jet. 

Nickel alloy chosen for afterburner 

In the Thunderchief, as in other supersonic jets, 
a high temperature nickel alloy is specified for the 
afterburner shell of the J-75 — a critical high tem- 


perature zone. 
Here, Nimonic 75 nickel-chromium alloy is relied 


on for outstanding strength and corrosion resistance 
demanded at the intense heat of after-burner opera- 
tion. And on the production line, Nimonic 75 pays 
dividends by providing the fabricability demanded 
by today’s production schedules. 

If you're looking for a special combination of prop- 
erties in a nickel alloy, it may pay you dividends to 
investigate Nimonic 75 or one of the other Inco 
Nickel Alloys. Just get in touch with Inco’s Mechan- 
ical Engineering Section. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Where Inco Nickel Alloys are used in jet aircraft 


Inconel 
Combustion liners 


ANCO, Nickel Alloys Transition sections 


Insulating blankets 


Inconel “X” Nimonic Alloys Inconel “W” 
Rotor discs Combustion liners Tail cones 
Afterburner bellows Transition sections Afterburners 

High temperature bolts Vaporizer tubes Inconel “700” 


Lock wire and rivets Rocket engine rotors Turbine blades 


are marketed under the following trademarks: Fuel line tubing 
MONEL + “R" MONEL + “K" MONEL “KR” MONEL 
"S$" MONEL + INCONEL + INCONEL “X" + INCONEL Incoloy “T 
INCONEL "700" INCOLOY INCOLOY “T” Transition sections 
INCOLOY “901" ¢ NIMONIC Alloys Combustion liners 
Incoloy “901” 


Turbine discs 


Rotor discs Turbine blades 


Monel S” Monel Pure Nickel for electrical 
Lock wire Ball bearing retainer and electronic gear. Pri 
Fine fuel line rings mary Nickel as alloying 
tubing element in other materials, Inco Precision 
Rivets Castings in many different alloys. 


GAF Safety Record i's 
Furstenfeldbruck AB, Germany—The 
18-month-old German Air Force prob- 
ably has one of the finest safety records J y 
of modern military air training. 
Its pilots have flown about 60,000 
hours since the beginning of last year. 
Approximately 26,000 of these hours 
were in T-33 and F-S4F jets. 
There has been one fatality. 
dle where political ideas and activities 
ire examined by a lovality board, bui 
this applies only to men secking a com 
mission above the rang of lieutenant 
colonel. 
GAF commander is Lt. Gen. Josef 
Kammbhuber, who was an infantryman 
in’ World War I and an active bomber — | 
ind fighter pilot in World War II. As | 
carly as 1943 he had serious disagrec 
ments with Hitler and was given un 
ivory commands until the end of the 
Wal 
Maj. Gen. Joachim Fb. Huth, chief 
of the GAF Training Command, was a 
fighter pilot in the World War, during 
which he was wounded four times and 
lost one leg. Under the Nazis he was 4 
hack in action as commander of a 
fighter-bomber wing on the Western 
Front. Until the GAF was organized 
he was a farmer and insurance firm man 
iger in Stuttgart 
For the long run, GAF is training .:No Black Boxes Needed 
( ibout 500 new cadets who start with Py 
15 hours in an L-18 Piper Cub. Once ; 
the misfits are weeded out, they mov« 
with the retreads from W orld War Il Buddy-system inflight refueling means greatly 
( 6 33 
| increased range and striking ability for carrier- 
took basic flight training in the “gow | based aircraft. The Revere Flowmeter System, 
ind ¢ 28 of the 
d Nel | used in this new method of mid-air refueling and 
tr ining it Fursty in mid july now being produced for two Navy prime con- 
n addition to jet traimimg, Fursts 
ad of tractors, totalizes flow accurately and depend- 
instructors. There are 204 hours of fl | ably without the use of “black boxes” or vacuum Geers 
ing and 108 hours of ground school in | 
the 15-week course at this field tubes. 2 
rhs Landsberg ps both cadet _ The output signal of the transmitter, shown * 
veterans receive raining in piston 
powered L-18s and ‘T-6s. Instru aie | above, is fed directly into the electrical counter, : 
these aircraft also are trained here eliminating the need for external electronic am- r 
Third base in the training complex ts 
it Kaubeuren, home of the technical plification. 
chool There are 38 cou Various impulse-flow ratios, flow rates to suit 
running from eight to 23 weeks. Thes 
cover aircraft maintenance, communi your totalizing applications. Rate of flow indi- 
cations-electronics, air trafic control, cati ilabl 
irmament, weapons, photography, in on also avalianie. 
telligence and suppl 
USAF instructors at Kaufbeuren ar é 
qualifying GAF personnel to take over & i 
management of the school. Known REVERE CORPORATION OF AMERICA neplune si 
German aptitude for this kind of work Wallingford, Connecticut j 
cases the burden but GAF still has a OF 
long way to go. In the end it will need “ 
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“FLYING SAUCER” FILTER 


solves R-F NOISE problem 


The usual black box filter was out 
of the question. Too much bulk to fit 
the space available... 
too litthe room to add components 
elsewhere in the system... 


But the problem was solved by 
taking advantage of Sprague’s as- 
sortment of designs including rec- 
tangular and cylindrical filter 
elements. Those needed were taken 
from the shelves and packaged 
together in the “flying saucer” shape 
illustrated, 


Chances are that Sprague’s filter 
elements will add up to the fastest, 
most economical and efficient solu- 
tion to many of your filter problems 
... whether you package them your- 
self, or Sprague assembles them for 


you. But if not, you can depend on 
Sprague’s three filter research and 
development laboratories, complete 
facilities for special tests and meas- 
urements, library of more than four 
thousand proven filter designs, mass 
»roduction facilities on the East and 
West Coasts, and field engineering 
consulting service. 


If you have an interference prob- 
lem, pick up your phone and call 
your nearest Sprague Electric Field 
Engineering Laboratory. They are 
located at 12870 Panama Street, Los 
Angeles 66, Calif. (TExas 0-7531); 
224 Leo Street, Dayton 4, O. 
(ADams 9188); 327 Marshall Street, 
North Adams, Mass. (MOhawk 
53-5311). 


see SPRAGUE jor filters 


20,000 trained technicians there 
should be 3,000 students in the Kauf 
beuren classes at all times. 

Spokesmen for USAF’ say they plan 
to turn over some operational responsi 
bility to GAF before the end of this 
year, probably with the activation of 
the first of GAF’s 20 wings at Buchel 

German industry has assumed the 
job of providing maintenance facilities 
and replacement parts wherever pos 
sible. Col. Vinzant says USAF sup 
plies only “hard core” items such as 
communications and clectronic equip 
ment in addition to the fighter and 
training planes themselves. In the near 
future, Canada will provide a number 
of Canadair-built 

Total strength of GAP today runs 
in excess of 10,000 Authorzed 
strength figures are not available but 
Col. Vinzant estimates GAF eventu 
ally will constitute about one-third of 
the entire German military force of 
500,000 men 


Transocean Acquires 
Atlas Subsidiary 


Los Angeles—First step im a mayor de 
velopment program was taken by ‘Trans 
ocean Corp. of California by acquis: 
tion of the Babb Co., Inc., wholh 
owned subsidiary of Atlas Corp 

Under the terms of the agreement 
the present management of ‘Transocean 
will assume full responsibility for the 
operation of the merged company. A 
second step in the overall program will 
be the public offering of ‘Transocean 
securities to provide approximately $6.7 
million in new working capital and for 
the immediate purchase of long-range 
Lockheed Constellations 


Ihe Babb Co. has overhaul facilities 
at Phoenix, Arizona, Linden, N. J 
and St. Johns, Quebec, and is a large 


dealer in aircraft engines and parts 
Britain's May Exports 
Total $29 Million 


London—Britain exported $29 million 
worth of aviation products in May to 
set a high mark for 1957 

Aviation exports brought in 
$5.6 million more than in May, 1956 

Aircraft and parts accounted for $15 


about 


million and engines $9,450,000. Elec 
trical parts and appliances, tires and 
instruments also were exported 

lotal for the first five months of 


this year amounts to $120,176,000, of 
which engines account for one third 

Sweden was Britain's leading cus 
tomer last month, buying $11,126,000 
worth of aircraft and parts 


Ihe United States was next. with 
$10 million worth of orders. Then 
came India, Canada, France and Aus 
tralia 
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Convair B-58 


...and the divisions of H & B American Machine Co., 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 

and of the highest quality. 


Z 


A SPECIAL BREED OF CAT... 


are the aircraft parts of today 


At left: 
West Coast Division 
Aircraft Parts 


10117-21 Jefferson Bivd 
| Culver City, California 


At right: 
Mid-West Division 
Aircraft Parts 


1450 E. 19th Street 
Indianapolis, Indiana 


illustrated above are typical structural machined 
aircraft parts and assemblies currently being man 
ufactured in the two divisions. The aircraft divisions 
operate under Air Force approved Quality Control 
systems. Each division possesses the most up-to- | 
date equipment for its specialty including many 
pieces of equipment designed around a particular 
part. ees 


Convair F-102-A 


Boeing B-52 


MERICAN 


General Offices: Prudential Plaza, Chicago 1, WMinois 


~ 
~~ 
2 DIVISIONS TO SERVE YOU 
» 
95 


= 84 MINUTES 


In support of the 2000 engineering 
personnél that have made this 
equipmest possible, are 4000 highly 
trained production technicians 
located i@ 14 Kearfott plants in 
New Jers@y, North Carolina and 
California} To support this highly 
technical ajuipment in the field, 
Kearfott setvice and repair facili 
ties offer thé following services to 
both militarfand commercial users 
of Kearfott pgoducts and systems. 
FIELQ SERVICE 
Any base, anyAplant, at any time 


SERVICEH TRAINING 


Operation, mairenanc ¢, overhaul 


REPAIR AN® OVERHAUL 
Air conditioned fQcilities in Little 


Marines Fly FJ-4s, FADs Falls, N. J. and Pa@pdena, California 


HANDBOOKS AND SERVICE 


Marine Fighter Squadron 323, based at El ‘Toro, Calif., recently completed carrier qualifica PUBLICATIONS 

tion in their North American FJ-4 Furies. ‘Top photo and other pictures of squadron show Installation, eg oe Repair, 
that only one fighter in division appears to carry refueling probe, which extends from left Overhaul, Parts Idgntification 
wing of No. 3 airplane. Squadron, nicknamed “Death Rattlers,’ is commanded by Lt. Col. TOOLS ANDITEST 
Daniel L.. Cummings. All Weather Squadron 115 (below) was first to receive Douglas EQUIPMENT 

Skyrays, Squadron also is based at El Toro. Inspection, Plight Line, 


Repaw Overha@! 

SPARE PARTS, 
PROVISIONING ASSISTANCE, 
DRAWINGS, STOCK 

Regardless of apphcation§ Kearfott 
> offers the « omponents or sy@ems ne 
‘ essary for precise airborne mtrol or 
navigation with the facilitigh to pre 
duce in quantity and to s@vice in 


detail 


KEARFOTT COMPANY, INC. 
LITTLE FALLS, 


SERVICE FACILITIES 
1150 McBride Ave 


Little Falls, N. J 
253 N. Vinedo Ave. 


Pasadena, Calif. 


earfott 


GENERAL PRECISION EQUIPMENT CORPORATION 
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“TO SUM UP, WE HAVE OBTAINED THE USEFUL RESULT 
THAT THE VARIOUS DEVICES BEING CONSIDERED 

ARE FREE OF DISTURBANCES CAUSED BY THE VEHICLE 
ON WHICH THEY ARE MOUNTED ONLY IF/THE 
OSCILLATORY PERIOD EQUALS 84 MINUTES.” 


mM. SCHULER, 1923 


| 
Inertial Guidance was made possible / INERTIAL SYSTEM 
only after 30 years of developing precise j PLATFORM 
enough components to instrument the J This three gyro inertial platform 


earth’s radius pendulum. For more than 
10 years, Kearfott has been developing 
and producing floated gyros, accelerom- 
eters and computer elements for inertial 
applications. For over 7 years, these com- 
ponents have been applied to the inertial 
systems now in development, flight test 
or quantity production at Kearfott. 
Today, Kearfott is unique in the field of 
inertial guidance. By virtue of the com- 
ponents now available and the develop- 
ments under way, coupled with our ex- 
perience in precise navigation systems 
and inertial guidance, only Kearfott of- 


is representative of the units 
now in production at Kearfott, 
It incorporates accelerometers, 
floated rate integrating gyros, 
data transmitting components 
and basic structural designs 
which exemplify the current 
state of the art 


Kearfott also manufactures the 
integrators and computers 
associated with this platform 
to provide precise inertial 


auto-navigators for every 


auborne application 


° ple it ‘ ice S\ he i 
fers the advantages this experience implies Supplementing the Inertial Guidance Systems, there are in 
production at Kearfott, precise 3 axis reference tems typi- 


fied by the examples illustrated below 


KEARFOTT COMPANY, INC. 
LITTLE FALLS, N. J. 


CENTRAL GYRO 
REFERENCE SYSTEM 


SALES AND ENGINEERING OFFICES: 
1378 Main Avenue, Clifton, N. J. 


Based on a 3 gyro 3 gimbal 


25 pound stable platform, this 
system provides a pre« 
MIDWEST OFFICE vertical reference (2 milliradians 


23 W. Calendar Ave 


under all dynamic flight 
Lo Grange, Ill 


conditions) and serves as an 
all latitude Compass System 


SOUTH CENTRAL OFFICE 
6211 Denton Drive 


Dallas, Texas 


with 1° per hour random 


drift rate 


WEST COAST OFFICE 
253 N. Vinedo Avenve 
Pasadena, Calif 


ALL-ATTITUDE 
COMPASS SYSTEM 


The $3 gyro 4 gimbal platiorm 
illustrated weighs 23 pounds 

It provides a precise 

all-latitude con pass ystem for 
high performance fighter 

aircralt. Azimuth drift rate, 

less than 1° per hour. Also provides 


precise verti il reference 


earfott 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


oo 
¥ 
/ 
7 
97 
: 


FLY 


These weather iterns prepared in consultation with the United States Weather Bureau 


pen RECEPTION may vary from poor 
to exceptional, depending on the 


temperature stratification. Temperature 


inversions alter refraction characteristics 


of the atmosphere. This can result in 


freak reception over great distances on 
VHF channels. 


Precipitation static—ice crystals, snow 
flakes and rain droplets striking aircraft 


can cause crackling in headphones. 


Static due to lightning discharges. 


These occasional bursts and crashes can 


be picked up at considerable distance. It 


is often your first indication of thunder- 


storm ac tivity. 


How to minimize static: Change alt- 
tude if it can be done safely. Decrease 


speed in rain of snow storms. Where 


possible, avoid dry snow and cirrus 


clouds composed of ice crystals. Keep 


radio volume turned low to reduce back- § } 
ground noise. It is preferable to use a 7 


higher frequency broadcast station for 


ADF homing instead of low frequency 


range station, During periods of static, 


push headphones over temples when not 
listening-—to keep fatigue to minimum. Aurora Borealis, associated with magnetic storms. These extra-terrestrial 
phenomena cause communication fadeouts. Tune in to Time Signal 
Broadcasts of National Bureau of Standards (5 or 10,000 kilocycles for 


forecasts of periods of poor reception). 


NEW MOBILGREASE AERO LO-TEMP 


Forimproved performance,added — tion from corrosion and minimum 


protection and reduced mainte- frictional drag are particularly im- 


nance of grease lubricated parts— portant —specify Mobilgrease 
Aero Lo-Temp. 


including instruments, where protec- 


For Top Flight Performance — Make it ag 


for 91 years 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO. 
GUNBRAL PETROLEUM CORP, MOBIL OVERSRAS OFF CO., INC 
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TWENTY stories above Union Square in New York, TRG engineer and technician prepare radar antenna for test 


Small shock tube in 


I'RG's penthouse laboratory (right) is used to investigate means for chemical manufacture and supersonic flow study 


Air Problems Attacked in Mid-Manhattan 


By Robert Cushman 


sciciitist to 
thei 


Growing tendency of 
form independent teams to sell 
inalytical talents to the 
is illustrated in the office 
IRG (Technical 


mid Manhattan, 


irmed 
ind industry 
ind laboratori ot 
Research Group) im 
New York City 

Here in a mid-Manhattan lo 
mostly known for bargain department 


ition 
stores and soap box orators, a team of 


cientists, under the management of 


fellow scientists, is working on prob 
lems of optimum shielding configura 
tions for the USAF nuclear bomber 
(WS-125). upersonu flow and 


antennas 


Job Shop 


I'RG is one example of the “scien 
tific job shop,” a type of firm which 
ot particular interest be 


radar 


has become 
cause of the 
scientifically 
like their counterpart, the design job 


industry-wide shortage of 


trained manpower Un 
shop, the scientific job shops have often 
proved their inherent capacity to blos- 
som into full-fledged industrial firms 
Ramo-Wooldridge Corp., Los An- 
gcles, Calif., has been cited as the clas 
ic example of this tvpe of outfit. An 
other example is NDA (Nuclear De 
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White 


ar 


velopment Corp. of America), 
Plains, N. Y. Both of thes 
considered substantial 


now industrial 


firm 


Other Examples 


Other which lke TRG 
have not vet branched out and wcquired 
uficient assets to be considered sub 
tantial but ippear to have the techm 
cal potential to do so, are Acrokinety 
Princeton University scien 
tists to consolidate their outsids 
ulting work (AW Aug. 13, p. 67), and 
General Nuclear Enginecrime orp 
Dundeen, Ila. formed by Dr. Walter 
Zinn former director thy 
Argonne National Laboratory 

The one thing that the various ey 
unples of this type of 

their rapid growth 

Lhev often expand from a handful of 


cxamples 


form d b 


firm ippeat to 


have m common 1 
founding members to many tin the 


orginal number In a few vears, how 
ever, they often feel 


diagnosed a lack of 


growing pain 


which arc man 
wement know-how 

Then there is a crisis out of 
the successful ones emerge, very likely 
with the aid of outside capital (AW 
Dec. 31, p. 67), transformed into sub 
tantial members of the industrial com 


munity Others like IRI Industrial 


whine h 


Research Laboratori 
wilt hi 


Coy 
ip 


Baltimore, Ma 
ind development 
n of Ncronca” Manufactunn 
Middletown, ar 
vhich feel the 
in R&D engincermng talent 
PRO, is the vth phrase 

three vears it has grown from a f 


imost 


now resed 


cmiber te 
the 


from al i 


founding 
phrase it 
ortmont of the 
tid al levelopmn nt job 
lhough TRG ot consider itself 
acronautical fi of it pl 
mcome cone earch related 
to amcraft 


We ipo 


Wide Diversity 
IRG diversit i remarkable It 


proyects include nuclear reactor ph 


ridiation damage to material high 
ncetallurey, ele 


tated 


tompcrature tromagncti 


problems asso with missile reen 


try: radon rapid scanning antenna 
urcraft, ads 


plite 


intennas for high peed 


ples radar low 
itomun freque 
flow 
Explanation of 
handle thi 
is the fact 


ploye 


tandards; and super 
on 

IRG ibilits 
of fundamental 
ilmost all of it 
with 


Cop vork 


that 


mich | 


degree bes 


utilize d i 
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TRANSMITTER 


e small size 
¢ low distortion 
high reliability 


e high frequency 


> 
Ge 
= 
stability 


Model 3115 Transmitter 


New, improved model designed 
for extreme enviromental condi- 
tions (100g shock, 2000 cps 
vibration 55 to 4+-75°C). Sub 
miniaturized and crystal-stabil 
ized with telemetry band spur- 
ious output better than 60db 
below carrier 


Frequency Range: 215-235 mc 
Frequency Stability: 0.01% 


Power Output: 2 watts 
Weight: 1.7 pounds 
Write P. O. Box 37, Melbourne 


for complete data and prices. 


INC. 
MELBOURNE AND ORLANDO, FLORIDA 


ELECTRONICS* AVIONICS INSTRUMENTATION 


Personnel Inquiries Invited 


| 


DR. RICHARD DALY, a TRG group leader, 
works on Army nuclear resonance project. 


fined professional interests I'wenty 
per cent of these men have their Ph.Ds 
In many cases one or two of them repre 
sent a department in themselves 

Dr. Thomas Goldsmith, Jr., vice 
president in charge of government re 
search, Allen B. Dumont Laborato- 
nies, Inc., N. J., said TRG is able to 
handle many more complex problems 
than ordinarily would be associated 
with so small a firm because of this 
strongly individualistic and professional 
slant 

Goldsmith, whose laboratory is a 
client of the company, said he would 
compare TRG with Ramo-Wooldridge 
Corp 

IRG is a partnership of five of its 
senior technical members: Dr. Raphael 
Aronson, nuclear physics; Dr. Lawrence 
Goldmuntz, radar systems; Dr. Kalman 
Held, chemistry and materials; Dr. Alan 
Kay, microwaves and clectromagnetics, 
and Dr. Jack Kotik, mathematics and 
hydrodynamics 

Although most of TTRG’s contracts at 
present are of a short term consulting or 
study nature, TRG's partnership does 
not like to think that the company is 
limited to “scientific job-shopping.” 
Despite the limitations of its office 
building location, it has a gas dynamics 
laboratory with three shock tubes—two 
periodic and one single shot—a micro 
wave antenna range with darkroom and 
interferometer, a metallurgy laboratory, 
and spectroscopy facilities that now 
include nuclear resonance and are being 
extended to include microwave spec 
troscopy studies 


Atomic Clock 


Eventually, the firm hopes to go into 
manufacture of some proprictary proj 
ects like its “atomic clock.” 

Atomic clocks use nuclear resonance 
as a time standard. In practice they 
may use the nuclear resonance to mom 
tor the output of a crystal oscillator 
within such narrow tolerances that the 
error would only amount to 3 seconds 
in 100 years (AW Oct. 22, '56, p. 103.) 
‘They are being considered wherever a 
very accurate self-contained time source 


Martin Company's RIAS 


is needed 


RF POWER 
- rugged 
- compact 
- reliable 


rm 


Model 3052 Amplifier 


Provides 50 watts output from 2 
watts input. Rugged construction 
and the use of a stacked ceramic 
tube makes this amplifier stable 
and reliable over a wide range 
of environmental conditions: 


Temperature: —55° to +-75°C 


Shock: 100g 
Vibration: 20g, 20-2000 cps 
Altitude: 0-70,000 feet 


Write P. O. Box 37, Melbourne 
for complete data and prices. 


RADIATION 
INC. 


MELBOURNE AND ORLANDO, FLORIDA 
ELECTRONICS* AVIONICS * INSTRUMENTATION 


Personnel Inquiries Invited 
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TRANSFER FUNCTION ANALYZER 


af 


"used on DC and Carrier Servos, and vow est ond AGREE thot the SOLAPTRON. 
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ENGINEERS... OUR FUTURE LOOKS GOOD! 
How about yours? 


Cessna’s steady, planned expansion is based 
on a healthy balance between commercial 
and military aircraft projects... and offers a 
reassuring potential for your career develop- 
ment and security. 


At Cessna, you'll enjoy creative opportunities 
and engineering challenges without restric- 
tions. There are no dead-end streets for the 
man who sincerely wants accomplishments 
and advancement. An organization OF 
engineers FOR engineering progress in 
aviation—Cessna can provide you a greater 
opportunity for your own personal security 


Join Cessna and Grow with Cessna! 


Choose your assignments in * Airframe de- 
sign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
stress analysis * Jet propulsion * Production 
liaison * Technical illustration * Catalog & 
Maintenance writing * Engineering check- 
ing. Contact: Professional Placement Super- 
visor, Department AW. 


CESSNA AIRCRAFT COMPANY SB00 EAST PAWNEE WICHITA, KANSAS 
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gravity experiments. 
implement the Navarho navigation con- 
cept which measures the time an elec- 
tromagnetic wave from a ground station 
takes to reach aircraft. 

Still another use for atomic clocks 
inentioned by TRG is for synchronizing 
the very short “on” pulses of ground 
beacons while a country is under attack 
so that these aids may be used for the 
defending interceptors and retaliatory 
bombers but not be available for the 
ittackers. In this use, very short 

beeps” would be sent out from the 
ground beacons according to a irregular 
but coded schedule 

The friendly aircraft equipped with 
the code and atomic clocks would know 
precisely when to expect the pulses. 
Meanwhile, the unprepared 
would not be able to benefit 


cnemy 


enemy 


Many Agencies 
"TRG has worked for 


of government a 


a large number 
gencies in its short life 
It has had contracts from the Cam 
bridge Research Center, Wright Air 
Development Center and the Office of 
Scientific Research. Recently, after a 
presentation to ARDC, Baltimore, 
(RG was qualified for a “systems re 
quirement release” on the anti-ICBM 
program. 

Anti-ICBM systems must in less than 
one minute sense ICBM nose cone heat 
as it plummets down through the upper 
atmosphere from, say, 300,000 and 


send up intercepting missiles. 
Besides USAF IZeNcies, TRG has 


worked for the Office of Naval Re- 
search, The Applied Physics Laboratory, 


Johns Hopkins and the Oak Ridge 
National Laboratories. General Elec- 
tric Co., Olin Mathieson Co., Allen B. 


DuMont Laboratories and Brunswick- 


ANTENNA are evaluated in microwave dark- 
room by technician and senior engineer. 
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subsidiary is considering them for its 
Rome Air De- 


vclopment Center plans to use them to 


dabil 


er 
avy’s Lockheed” wait 


Dive flap attachment, servicing and interchangeability 
simplified with double-acting ‘'B’ type PIP Pins! 


PIP Pin connection of hydraulic actuator to dive brake fitting answers 


Lockheed’s design requirements for o safe, trouble-free lock pin 
capable of withstanding high shear loads ond providing quick removal and 


interchangeability of the dive flap assembly without requiring nuts, 


washers, sofety cotters, etc. In addition, PIP Pins offer drive-in 
drive-out features for easy insertion or removal when hole misalignment 
or normal structural variations bind the pin. A blow on the heod or 


tip with a plastic mallet permits retaining balls to recede into 


body of pin as pin drifts in or out. 


PIP—Re 
U.S. Pot 


Patented 


Model “8 PIP Pins in Lockheed’s T2V-1 dive brake 
assembly take direct opening and retraction loods — 
give trouble-free operations. A pull on the heavy-duty 
continuous steel ring effects fost removal 


PIP ping are available in sizes to most bolt standards and in “T,” “1,” Ring and Button head styles 


for complete information rite for Butletin ADI-SS00 


Aviation 
Deverompmenr 


210 SOUTH\ VICTORY URBANK, CALIFORNIA 
| 
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AIRCRAFT ENGINE DIVISION 
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Starter! Pressurized! Fire! 


And another J57 jet engine tunes up in one of 
our test cells. To look at that big monster 
belching flame with a rhythmic whine you'd 
think all production jobs on it were finished. 
After this testing, it should be merely a matter 
of a careful final inspection before shipping 
this jet engine. 


But this is where we start all over again. Every 
J57 engine is built, tested—then torn down 


completely and inspected, The engine Is then 
rebuilt and given a final testing. Only at this 
point is it ready to be submitted for acceptance. 
This is the way these engines are built. 


Admittedly this is a very careful process—but 
it’s the way of making sure these Ford-built 
engines do everything expected of them, under 
all conditions. 


These J57 jet engines must be dependable—a 
lot of people are depending on them. 


«. 
FORD MOTOR COMPANY 
7401 SOUTH CICERO AVENUE + CHICAGO 29, ILLINOIS 
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Balke Collender Co. have been among 
its industnal chents 

Ihe formation of “scien 
tific brain trust hke TRG should 
be of cncouragement to many 
small to moderately large manufacturing 
firms that want to cither 
just as important, stay m 
despite the 


mcreasing 
firm 


into 
defense busi 


gct (Or 


services prefer 


ence for firms with a preponderance 
of engineering talent. This is becom 
ing more and more pronounced under 
the weapons system type ot procure 
ment, By arrangements like plastic ra 
dome manufacturer Brunswick-Balke 


Collender Co. has with TRG, it is pos 
sible for a production firm to be in a 
more competitive bidding position, vet 
not go into all the many tribulations of 
trving to build up and keep happy a 
large engineermg group 


Recruiting Ease 


Many firms that are constantly run 
ning heavy recruiting programs would 
envy the success which young TRG has 


had in attracting and holding top level 
men Apparently 
this respect is not so much one of high 
alaries as the opportunity to 
ganization run by 
tists 

\lan Oppenhein, 
University) 


SUCCES in 


an 


scntists for scicn 


New York 


one of the first employes to 


om TRG, told Aviation Week “in 
this firm you are allowed to slant your 
work towards your own professional 
interests. It is a mice balance between 


the often too-academic atmosphere of 


many universities and the usual imper 
onal atmosphere of most manufactur 


ing Companies.” 


Ilowever, firms like TRG al have 
problem hor one thing, one observer 
of the ituation has told Aviation 
Week that under the new we ipon 
tom oncept the tramed men in the 
rhment agency uch as at 
hicld, who formerly bought 

d development from small firms, are 
being b pa cd In then place the 
mall ompani have to deal with 
wents of the larg private firm which 
USAF has awarded the huge weapon 

tems contracts 


Small Firm Plight 


Though there are many good things 
ibout the we pon tom concept, ud 
this observer, the plain result so far as 
the small companies are concerned is 
that the big fellows naturally use ever 
excuse to grab as much of the research 
und their own wing as they can 
Naturally they want to make sure they 
have proprictar ownership and 
house know-how on all pha es of the 
new weapons vstem so they will be in 
top position to bid on succeeding weap 
on tem This tendency to grow to 


the limit of a weapons system manage 
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ment contract rather than farm it out is 
especially true of R&D, the observer 
commented. In fact the large com- 
panics Claim that they must do all of 
the important research under their own 
roof because they need the knowledge 
to manage the systems 

The 
but it does not leave the happiest out 
look for the 


reasoning is understandable 


small research firm 


Airline Radiation 


Hazards Discussed 

Radiation 
ccTn itt 
the 


ind X-ray inspection—was one of several 


hazards—a 
urcraft 
increasing 


{’ cu 


operation because of 


use of airborne radar 
subjects considered at a recent meeting 
of the National Safety Council Au 
Iransport Section held at Marinette, 
Wis 
Satety 
icing airborne radar equipment and to 


ind theu 


Compo nts ar 


ywecautions relatimg to. sery 
| 


inspection of aircraft 

under 

the 
heet on 


ot work 


currenth 

Members at 
ing recommended that a data 
procedures 


pr 
luminary study meet 
for these two types 
the Aeronautical In 
Section of the National Safety 

The data sheet would be used 
by each airline in drawing up its own 
permanent regulations for these fun 
tions 


be prepared by 
Custnes 
Council 


FOR BETTER BUSINESS 


FLY 


aS-g 2, v 
HAMILTON ° 0, 
MUNICIPAL 
RUNWAYS 
(asphalt) 
06 24 150" 
11.29 5188's 150" 
16-34 3100'« 150" 


QNEAR HAMILTON 


TO HAMILTON 


ah 


MT. HOPE /° 


ONT. CANADA 


ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


Only 6 miles from Hamilton, Ontario, 


Canoda's 


are planning Canadian expansion there 


ore over 
Complete 
and indy 


Mount Hope, Ontario, Canada 


largest industrial city. If you 


565 industries to serve you 


information on 


the airport 


strial opportunities on request 


HAMILTON MUNICIPAL AIRPORT 


asily operated without special tools 


critical 


Here's the SMALLEST and LIGHTEST 


Quick Disconnect in the Air...! 


CONTROL CABLE 
with the new Mark II Speed Rig 
restored to identical tension in a matter of 
seconds 


without 


Ideal for use where space and weight are 

the mimature Mark II is available for 
swaging directly to a cable 
with a threaded end to replace any existing 
standard turnbuckle 

All the advantages and convenience of a quick 
disconnect and a turnbuckle are now available 
Jor virtually the same weight as a standard 
turnbuckle alone! 
For greater design freedom, easier maintenance 
and faster inspection, the Speed Rig is 
indispensable 


Write 


today for Pacific's new 
bulletin on Control Cable Quick Disconnects 
no obligation, of course! 


BOX 122019, 
Sen Francisco Seattle Arlington, Texas * Sen Diego 
REPRESENTATIVES, ENGINERRING CO. Atiente, Ge bet 


PROO., LTD. in fronce 


is quickly disconnected 


and can be 


¢-rigeging ! 


or can be furnished 


PACIFIC 
SCIENTIFIC 
COMPANY 


LOS ANGELES, CALIFORNIA 


lorente Canudo 
SARMA 
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AVIONICS 


Navy Unveils 


By Philip J. Klass 


AN/APN-67, a 
elf-contained doppler automatic 
the pilot 
his true ground speed, distance traveled 


hirst details on it 
200-Ib 


navigation tom which give 


daft angle, deviation from desired 
course and his present latitude and 
longitude were revealed by Ryan Aero 


nautical Co 


Overall system errors are quoted at 


APN-67 Doppler Navigator 


about 1%, with distance traveled error 
less than 4%, neglecting errors in the 
heading reference and sea motion when 
used over water 


The APN-67, in pilot production for 


the Navy, is one of 13 U.S doppler 
iufo-navigator tems recently de 
classified by the Defense Department 


imilar 


followed 


Canada on 


Declassification iction 
by Britain and doppler 
systems that were developed by British 


AN/APN-67 doppler auto-navigator gives pilot his present position (latitude and longitude), 
drift angle, ground speed, distance traveled, ground track and deviation from desired course 
without reference to any ground-based navigation system. 
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ind) =Canadian Marconi companies 
This opens the way to civil use of 
the technique which has proven so 


valuable in military operations, partic 
ularls 
ground-based 


over areas not equipped with 
aids. Interest of the in 
ternational airlines was evidenced by 
their large turnout in Miami for the 
Arinc Airline Electronic Engineering 
Committee (AEEC) meeting where 
doppler systems were a major agenda 
item 


Lightweight Claim 


Ryan says its APN-67 is the lightest 
weight doppler auto-navigator now in 
production, a claim which may hing« 
on the definition of the word produc 
tion. Several other lightweight system 
we currently design or prototype 
Stages 

Laboratory For Electronics is build 
ing prototypes of its APN-105, a dop 
pler auto-navigator comparable to the 
A\PN-67, which weighs about 130 Ib 
General Precision Laboratory recently 
received a contract from Martin to 
produce its APN-102 an 85-lb. doppler 
system that provides only ground speed 
and drift angle information. ‘The British 
Marcoms AD2300 doppler 
weighs about 130 Ib. (It was shown at 
the AEEC meeting.) 

Ryan itself has a civil system under 
design, called the Model 107C, which 
provides APN-67 functions plus great 
circle distance to destina 
tion information. A stripped down ver 
sion, called the Model 114, will provide 
only ground speed and drift angle. It 
weighs about $5 Ib., Rvan savs 

All of these systems employ similar 
doppler techniques, i.e. bouncing two 
or more radar beams off the terrain, 
measuring the doppler shift resulting 


system 


course and 


from aircraft or missile motion (AW 
Ieb. 4, 83) 
The number of navigation service 


provided depends on the sophistication 
and complexity of the navigation com 
puter used 


APN-67 Features 


The 200 Ib. APN-67 provides th« 
following navigation information 
e Ground speed. 
e Drift angle. 
@ Present position, in latitude and long) 
tude 
e Ground track and deviation 
desired course. 
e Distance traveled along the ground 
With the addition of a 25 Ib. great 
circle computer, the APN-67 can also 


from 
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give the pilot his great-circle course and 
distance to his destination, or back to 
his base. For shorter range operations, 
4 12 Ib. rhumb-line computer can_ be 
used 

The APN-67 includes ground-speed 
md drift-angle =memory provisions 
which enables the navigation computer 
to operate in a dead-reckoning mode 
whenever there is a momentary loss of 
signal, for example, during aircraft 
maneuvers or when radio silence must 
be maimtaimned over enemy territory 
lor military aircraft which mav undergo 
ilmost continuous maneuvering, a 12 
lb. wind memory computer can be 
dded which provides more accurate 
dead reckoning 


Continuous-Wave 


The APN-67, and its civil counter 
part, employ continuous-wave (CW) 
techniques in outgrowth of Ryan's 
carly post-war work in developing a 
guidance system for its Firebird air-to 
ur missile. Initial APN-67 research was 
carned out by the Naval Research 
Laboratory. The APN-67 operates at a 
frequency of 13,500 me. and radiates a 
power of about 900 watts Ihe system 
includes the following major elements 
Receiver-Transmitter, which imecludes 
in integral flushanounted antenna and 
radome Lhe mtenna reflector, a 
modified pal iboli h ipe, 1s divided mto 
two halves by a vertical partition (sep 
tum), one half used for transmission 
nd the other for reception. Two feed 
one on cither side of the antenna 
longitudinal centerline, the 
transmitting portion of the reflector to 
produce two beams, aimed aft, one on 
cither side of the aircraft longitudinal 
centerline. [wo co-linear feeds tran 
mit reflected energy received trom the 
round to their respective microwave 
crystal detectors, where superhet tech 
niques are used to produce an audy 
frequency signal corresponding to thi 
doppler frequency shift. For the range 
of aircraft speeds at which the APN-67 
igned to worl SU to SOU kt.) 
this results in a doppler shift of 1 to 15 
he 
e Signal Data Converter (SDC). Thi 
is a dual-channel amplifier which em 
ploys narrow bandpass filters to locate 
md track the power-center frequenc 
in the doppler shift spectrum, which 
corresponds roughly to the doppler shift 
that would be obtained if the radar 
beams were infinitely small in diameter 
(In practice they are about 24 to 3 deg 
wide.) The SDC introduces an empu 
ical compensation for the fact that the 
power-center frequency is not exactly 
the same as the beam center. Either of 
two different compensations can be 
sclected by the pilot depending upon 
whether the aircraft is flying over land 
or water. The output of the signal data 
converter consists of two synchro signals, 
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Doppler Who's Who 
Following is a list of the 13 U.S. military doppler navigation systems recently 
declassified by the Defense Department and the equipment manutacturers; 


@ APN-66: General Precision Laboratory. (Auto-navigator.) 

@ APN-67: Ryan Acronautical Co. (Auto-navigator.) 

@ APN.-77: Sanders Associates 

@ APN-75: Laboratory For Electronics. 

@ APN.79: General Electric. (Auto-navigator.) 

@ APN-51:; General Precision Laboratory, (Ground speed, drift indicator only.) 


@ APN-52: General Precision Laboratory. (APN-81 plus Ford Instrument ASN-6 
navigation computer.) 

@ APN-89: General Precision Laboratory. (Modified APN-81.) 

@ APN-96: General Precision Laboratory. 

@ APN-97: Ryan Acronautical Co, (Helicopter version of APN-67.) 

@ APN-99: General Precision Laboratory, (APN-S1 plus Ford Instrument ASN-7 
navigation computer.) 

@ APN-102: General Precision Laboratory, (Ground speed, drift indicator only.) 

@ APN-105; Laboratory For Electronics. (Auto-navigator.) 


FLUSH antenna and radome, divided into two sections for transmission and reception. 
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Ryan Aeronautical Company, San Diego, 
California has achieved a significant first 
in resistance welding——-automatic spot 
welding of large contoured fuselage pan- 
els for the Boeing KC-135 and “707” 
Ie ts 

Referring to their new Sciaky Counter 
Controlled Welder, Mr. Bob Fullerton, 
Ryan's Senior Welding Engineer, stated, 
"This is one new welding development 
that really does what the advance an- 


” 
nonuncements promised 


PRECISE CONTROL 


Early in the program, it became obvious 
that precise control of all welder func- 
tions and absolute production consistency 
of welding was essential. Introduction of 
the new Predetermined Electronic Coun- 
ter Controlled Welder by Sciaky helped 
solve this problem 

Here, for the first time, is a welder in 
which functions are controlled to a frac- 
tion of a cycle ot alternating current, 
Control settings are realized with exact- 
ness. The unvarying accuracy of counting 
is maintained throughout the entire range 
for the longest run at the highest pro- 
Any production control set- 


duction rate 
ting is readily reproducible at any time 
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CONSISTENT, SAFE WELDS 


The consistently safe welds produced by 
the Sciaky Counter Weld Control are es- 
sential to the Ryan program since the 
skin is a load-bearing member. In addi- 
tion, the size of the assembly—largest 
every sub-contracted in the industry— 
will not tolerate even the possibility of 
rejects due to imperfect welds 

The importance of consistently perfect 
welds is emphasized by the tremendous 
number of spotwelds in the aft fuselage 
sections of the Boeing jet tanker-trans- 
ports. Approximately 77,000 spot welds 
are required to join skins to skins, skins 
to doublers and stringers, and bulkhead 
components together. 


TAPE COMMAND 
OF WELDING OPERATIONS 
Welding operations on the various as- 
semblies can be controlled by a tape com- 
mand unit providing complete piece part 
positioning in all directions. Automatic 


Tv 


Sciaky Predetermined Electronic Counter Controlled 
Welder and automatic feed tables used for spot- 
welding contoured fuselage panels at Ryan. 


COMPLEX SPOTWELDING PROGRAM AT RYAN IS 
SEVERE TEST FOR NEW SCIAKY COUNTER CONTROL 


interlock between positioner and welder 
is required. This would provide more 


automatic Operation. 


COMPLEX TOOL-UP 


Handling and positioning the aluminum 
skins also presented a major problem. 
Ryan solved this by installing huge posi- 
uoning tables with push button controls 
to permit automatic feeding. 

The characteristics and consistent op- 
eration of the Sciaky Counter Controlled 
Welder combine perfectly with the auto- 
matic abilities and consistency of the 
Ryan positioning table to satisfy the re- 
quirements of this complex production 
assembling operation. 


LITERATURE AVAILABLE 


Technical bulletins completely describing 
the new Sciaky Predetermined Electronic 
Weld 
Write on your company letterhead re- 
questing Bulletins 338 and 339. 


Counter Control are available. 


Helps Put Profit 


» Junto Manufacturing 


Sciaky Bros., Inc., 4935 West 67th St., Chicago 38, Ill., Portsmouth 7-5600 


4 
ut 


ground speed, drift angle and course 
deviation (from desired track) indicators 
as well as to provide inputs to an auto 
matic navigation computer. 


Ryan offers a choice of two types of 
navigation computers for use with the 
APN-67 
\ Both are clectro-mechanical analog 
types 
Great-circle computer continuously 
\ and automatically determines and indi 


cates great circle course and distance 
to any desired destination or waypoint 
¢Rhumbline computer gives rhumb 
line course and distance to destination, 


RYAN APN-67 employs continuous-wave 
techniques and two beams aimed aft. 


for fighter type aircraft which operate 
over shorter distances 

The great-circle computer imeludes 
built-in cam compensation for magnetic 
variation (difference between true and 
magnetic north) and compass errors 
(magnetic deviahon) 

The APN-67 analog computers wer 
developed for Ryan by Kollsman Instru 
ment. In the civil doppler auto-naviga 
tor, Ryan plans to use electric analog 
computation, employing resolvers and 
potentiometers to reduce computer 
weight and size, according to John 
Bowden, of Ryan's clectronics engineer 
ing department The Model 107¢ 
also will provide data stabilization tor 


BY JACK PATTON 


one proportional to port beam doppler 
shift, the other to starboard beam shift 
¢ Ground Miles & Drift Angle Com- 
puter (CMDA). This clectro-mechan- 
ical analog computer first compensates 
the port and starboard signals for air 
craft pitch, roll and altitude changes 
which otherwise would introduce errors. 
I'he compensated doppler signals are 
then added vectorially to produce a 
signal proportional to aircraft ground 


Va 
SAC “MISSIONARIES” SET |] & 
OUT TO PIONEER PARTS RESULT: CURRENT 
AND ACCESSORY SALES |] MULTI-MILLION DOLLAR 
TO THE AIRLINES J SALES TO 12 AIRLINES 


| MAH FRANS | 


speed along the direction of aircraft 


signals produces a signal proportional 
to aircraft drift. The vector addition of 
the sum and difference signals is pro 
portional to airplane ground track. 
These three output signals from the 
GMDA are used to actuate cockpit 


heading. Subtracting the two doppler & YOU NAME | FISHING S 4 Too!) ) 


sa 


NEW IDEAS DISTRIBUTION DIVISIONS | 
ALSO FLOW TO FIXED BASE HAVE OPENED IN 
OPS, LARGE AND SMALLITKANSAS CITY AND DENVER 


Southwest Airmotive not only has 
pioneered many vital equipment 

sales concepts it also has done much 
to open the industry's eyes to a proud 
meaning and a new dignity im the 
word “distributor.” The firm's role 
in worthy industry affais is legen 

dary, dating ‘way back to such things 
as the SAe sponsored WW Ii sero 

nautical tent show 


Grimes Mig Hamilton Standard, | ycoming 


auline terminal (ommediate right) 
SAC’s distribution division 1s one of 


aviation’s finest sales forces. VP 
Paul Kennedy, “head coach” of « 
hercely loyal team, is shown in the 
inset photo presenting a service 
award to Bob jackson, Midwest 
Division manager 


Pioneer Central Div. (Bendis), Pratt & Aucratt, Red Bank 


TWO APN47 analog computers Unit 
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AC, Aeroquip Corp. A. Parts Co, Bendix Products Ow. 6 Goodrich, Canadian WADeico Remy Eclipse Proneer Ghdden Co. Gould Nat | Batteres 


Set to move in the fall into its new — 
home—the former City of Datias 


~ 


above calculates present position and course ------- Southwest Airmotive Co. 


deviation, Unit below computes distance 1932 1957 seve 
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a | S AC Silver Jubilee Newsreel 
| 
ays 
(Bendis) New Au Brahe, Pacite (Bendix) Packard Pesce 
~~ 


Aviation 


RADIO CORPORATION of AMERICA 


CONTROL TRANSPONDER 
— er cc Sectionalized construction 
per easy Maintenance accessibility and, if desirable, able. 


APN-67 flush antenna is flush in belly of A3D about two feet forward of wheels. 


greater angles of aircraft pitch an 
voll than the APN-67, currently lm 


ited to about +15 degrees 


CW vs. Pulse 


Although there is general agreement 
that 
tremely 


doppler 


1uto-navigators are 
there is a strong 
plit over the of CW 
systems and pulse-type systems. Ryan 
is perhaps the foremost proponent of 
CW; General Precision Laboratory and 
Laboratory For Electromes are found 
in the pulse camp 

Here are some of the advantages that 


valuable aids 


rclative merits 


Ryan engineers cite for their CW ap 
proach 

Flush-mounted, 
nas. 

© Less complexity in system design 


non-rotating anten- 


e Greater signal-to-noise ratio at high 
iltitudes This is particularly impor 
tant over smooth water where signal 
icturn is low lests run on the APN 
67 at 40,000 ft.. 450 kt. show a signal 
to-noise ratio of 36 db. over land | 
db. over sea water in Beaufort sea stat 


relatively smooth), according to 


30owden 


@ Lower power. In a CW 55 


tem the 


“a 


cnergy ws concentrated im a narrow tre 
quency band, not dispersed in a num 
ber of sidebands as pulse-typx 
tems, Bowden points out. Total powe: 
consumption of the APN-67 is less than 
1 kw., Ryan savs 

No “altitude hole” problem. 
phenomena, characteristic of pulse-ty ps 


systems, occurs when a pulse of ech 


energy reaches receiver at the same im 
stant as a pulse is being transmitted 
causing loss of the received signal 


Changing the pulse repetition frequen 
effect, but add 
ment complexity 


can reduce th equip 


FILTER CENTER 


© Photo-clectric IR Detector—Photo 
IR detector 
to a wavelength of sir 
been developed by intra 


Naval Au Development 


mutter reportedh 
ensitive out 
microns, has 


red section at 


Center, Johnsville, Penna Pechmical 
report on device will be ready soon for 
distribution to qualified vermment 
representative 
ICAO Plans Scatter Network—Direct 
teletype link between | mic 
America, using three forward ittes 
idio stations and a new Atlanti ible 
has been announced by International 
Cwil Aviation Organization 


lated to 
1960 and will pro ide one voice and 


network | operational uw 


Missiles on Soviet Destroyer? 


Two Soviet destroyers bound for Far East pass southward through Suez Canal 
bles Terrier missile control installation of U. S. destroyers. 


Aft director and deck installation of closer vessel resem 
Among radar antennas appearing on masts is S-band surveillance 


antenna similar to type used by U.S. with early SG radar. Egyptian Canal Authority officials quoted Russians as saying ships were en 


route trom Sevastopol to Vladivostok. 
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MINIATURE PENDULOUS ACCELEROMETER 


Integrating Accelerometer 


Miniature integrating accelerometer, employing pendulous gyro principle, has threshold of 
0.001 Gs, measures only 1.75 in, long by 1.75 in. diameter, weighs 0.4 Ib. New integrating 
accelerometer, developed by Minneapolis-Honeywell’s Acronautical division, is companion to 


recently announced miniature integrating gyro (MIG), 


four teletype channels. Scatter stations &M-H To Produce “Idiots”—North 


will be located at Narssaq, Greenland American Aviation has licensed Minne 
Gander, and at Reykjavik, Iceland ipolis-Honeywell to manufacture the 
Cable will connect Reykjavik with Prest- — Instrumentation Digital On-line ‘Tran 
wick, Scotland scriber (IDIOT) developed by its Rock 


LEWIS 


aircraft electrical cable 


to USAF specification 32659 


FOR SEVERE SERVICE. WE APPLY — 
TYPE 302 STAINLESS STEEL 
OUTER BRAID FOR THAT EXTRA 
PROTECTION. 


ad 
Furnished in A.W sizesfrom4 Otono.20 


For permanent installations specify LEWIS 
MIL thermocouple wire in accordance with 


COPPER-CONSTANTAN 
CHROMEL-ALUMEL 


IRON-CONSTANTAN 


IN ALL CLASSES AND TYPES FROM OUR OWN WIRE MILL 
WRITE FOR CATALOG 952, 


the LEWIS ENGINEERING COMPANY 


meugatuck connect 


etdyne division for recording 125 differ 
ent temperature, pressure and/or strain 
readings simultaneously. System in 
cludes provision for conversion into 
binary code for automatic computer 
processing of the recorded data. 


> Bell Landing System Check-out— 
Navy will soon install improved version 
of the Bell Aircraft automatic landing 
system aboard an aircraft carrier for 
operational evaluation 


Passive Radar Reconnaissance—RKomc 
Air Development Center has awarded 
contract to Stromberg-Carlson for de 
velopment of ground-based reconnais 
sance system using new type radar 
techniques. Stromberg-Carlson sub 
contractors on program include Convair, 
Melpar and Pickard & Burns 


© PAA to Evaluate Synchronous Detec- 
tion—Gencral Electric’s synchronous de 
tection technique will get an operational 
evaluation by Pan American Airways in 
the Pacific area to see if it can overcome 
frequent outages experienced with con 
ventional AM in high frequency com 
munications 


® New USAF Radar—Bendix Radio will 
develop new air trafhe control surveil 

lance radar, with range of more than d 
100 miles, under $2.2 million contract 
received from Rome Air Development 
Center 


Too Many Conventions?—Increasing 
number of technical conventions and 
trade shows, and cost of exhibiting at 
such shows, has prompted Radio-Fle« 
tronics-Television Manufacturers Assn 


to send our survey questionnaire to its 
members. Object is to determine num 
ber, type, cost and desirability of shows 
which members must consider in their 
exhibit planning. Results will be an 
nounced later 


NI-10 Indicator 


Miniature direct-reading temperature indi 
cator, Type NIL-10, self-balancing potenti 
ometer type, uses moving tape display in 
stead of pointed for greater accuracy. De 
veloped by Douglas Aircraft Co. for flight 
test purposes, new device comes in two 
models, one covering temperature range of 
—100 to 600F, the other 300 to 900C. The 
Handley Electronics Co., Van Nuys, Calif 
will produce new indicator under Douglas 


license. 
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Lockheed 
*.94C Starfire 
and the Hughes 
radar fire 


systerr 


it is equipped 


Hughes has been 
the leader from the 


Product 
Design at 


HUGHES 
WEAPON 
SYSTEMS 
DEVELOPMENT 
LABORATORIES 


beginning in 

applying electronic 
computers to 
airborne fire control 
equipment. Today 
every U.S. Air Force 
and Canadian 
continental defense 
interceptor uses 
Hughes-developed and 
Hughes-manufactured 
systems, 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-type 
computers, control surface tie-in (CST1), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means that now the product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
link between the Research and Development activity 
and the optimum configuration and installation ar- 
rangements for the systems “black boxes.” 


U G Hi Scientific Staff Relations 


RESEARCH AND DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 


These positions in the Product 
Design Laboratory are open now 


in the Weapon Systems 


Development Laboratories: 


IN THE GUIDED MISSILE AREA 


ENGINEERS 


to work on design and construction 


of microwave components 


ENGINEERS 


to engage in the design and fabricat on 


of airborne telemetering 


equipment for guided missiles. 


ENGINEERS 


to participate in development, design 
and prototype construction 

of electrical and electrohydraulic 
power supplies. 


IN THE RADAR FIRE CONTROL ARTA 


ENGINEERS 


to do equipment development and 
circuit design on special military field 
test equipment for support of fire 
control radar, fighter identification 


and armament auxiliary equipment, 


ENGINEERS 


for circuit and equipment development 
in the field of airborne 


communication and navigation circuits, 


ENGINEERS 


experienced in computer or related 
fields to de velop military field 
tests and auxiliary equipment for 


support of airborne computers. 


You are invited to send resumes 
of vour education and experience 
to the address at left 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES, 


= 
= 
4 in 
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GENERAL 


ALUMINUM TAPER 


225 OREGON STREET 
EL. SEGUNDO, CALIFORNIA 


NATIONWIDE 


Expansion not onl y implies growth but 
it also implies progress 
.. Theim provement o f quality and service. 


Today new vand pom facilities to serve 
every customer large or small. 

A.T. M.'s expansion repres 
y growth, but improv emey 


i 

EL SEGUNDO, CALIFORNIA = ; 

two 
complete facilities 

for the manufacture 


and assembly 

of 

Aluminum, 
Titanium, 

Steel 

and Hi-tensile metal 
Aircraft and 

Missile 
components. 


MACHINING DIVISION OF 


ALTAMIL CORPORATION 


WM. NOTHERN FIELD 
TULLAHOMA, TENNESSEE 


vice. 
is 
O., INC 


TWA Begins Jetstream Service 


Irans World Airlines has begun service to Europe with its new Lockheed 1649A Jetstream transports, This view from below shows 


enlarged inboard nacelles needed to house stronger landing gear necessary because of 1649's increased weight, 20,000 Ib. more than 


previous version. First commercial all transistorized flight control system, Bendix PB-20B unit, was introduced on the airplane, Jet 
stream, which has increased wingspan and synchrophasing, and clectronic device to keep all tour propellers turning in the same 
specified angular relationship to reduce noise and vibration, will add more than 1,000 seats to Europe a week on TWA schedules 


Expansions, Changes 
In Avionics Industry 


Reeves Instrument Corp. has opened 
new $500,000 research and production 
facility at its Roosevelt Field, N. Y., 
plant Facility is producing floated 
gyros and accelerometers to production 
tolerances of 10 millionths of an inch, 
Compan SAVS 

Super-controlled laboratory has air 
filtration system which keeps out dust 
particles as small as 0.3 micron (12 
millionths of an inch), 

Other recently announced expansions 
ind changes in the avionics industry 
uiclude 
¢ Hufford Corp. and Unitronics Corp. 
will merge with Siegler Corp., if stock- 
holders approve, to become operating 
divisions. Unitronics is parent corpora 
tion for Olympic Radio & ‘Television 
Co., Long Island City, N. Y. Hufford, 
I] Segundo, Calif., makes stretch form 
ing equipment. Siegler, with executive 
ofhices in Anaheim, Calif., is an cle 
tron equipment manufacturer. Com- 
bined companies will be headed by 
John G. Brooks, president of Siegler, 
and are expected to gross more than 
$75 million annually 
® Radio Corporation of America wil! 
build 132,000 sq. ft. airborne systems 
laboratory near Bedford, Mass., on 
Route 128, to house operation now lo- 
cated at Waltham, Mass. 
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Iranscontinental service also is being offered. 


© Sperry Rand Corp. will build $2 mil 
hon facility at Clearwater, Fla., for d 
Ve lopm nt and testing of microwave and 
clectronic test equipment New fa 
cility is slated to be m operation within 
! year, is expected to employ 150 scien 
tific and technical peopl 

@ Universal Transistor Products Corp. 


New Welder 


Component leads can be welded to printed 
circuit boards, metal-coated ceramics and 


other extremely thin metal surfaces using 
new Duo-Weld Electrode Accessory de- 
veloped by Unitek Corp. for use with its 
Weldmatic stored-energy welders. 


I'WA has switched from hollow to solid propeller blades (AW July 1, p. 41). 


has moved to new larger tacilitv at 36 


Svivester St... Westbur 
@ Leland Electric Co., division of Ame: 


ican Machine & Foundry Co hi 

moved all engineering and sak pel 
onnel for aucraft lucts to new 140 
QUO sq. ft plant Van 
daha, Ohio. ¢ ompany expects to tran 

fer all aircraft prodnet nanufactunmneg 
from Dayton to n Vandaha plant 
within next few month 

Stromberg-Carlson lias opened two 
new building vith one million sq. ft 
of additional spa more than doubling 
previou Rochester facility 

® Airpax Products Co. has opened en 
einecrng othe it new plant im uburb 


of It. Lauderdale, bla New plant 
when completed this month, will in 
clude produ tion facilitv 


MinneapolisHoneywell com 
pleted transter of most of its mertial 
guidance cngimecrnmg staff to new fa 
cility at St. Petersburg, bla. Staff now 
numbers 300 and 1 lated to reach 500 


by vear-end 
Lockheed’s Missile Systems Division, 
Sunnyvale, Calif., is building facility for 


design and testing of advanced missile 
antennas and radar devices. bacility wall 
include provisions for making refle 
tivity and antenna pattern measure 
ments, a 20 x 70 ft. anechow chamber 
and a diclectrometer room for measur 
ing diclectric constant of vanous mat 
rials 


@ General Precision Laboratory hia 
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INFRA-RED IS 
ULTRA-MODERN 


fin 
j 
/ 
‘oe 


In the post-war years, the development of 
infra-red devices has attained the dimen- 
sions of a technological breakthrough. In 
this period, the Electronics and Guidance 
Division of Aerojet-General Corp. has be- 
come the national leader in the develop- 
ment and manufacture of infra-red 
equipment. 


Aerojet offers qualified engineers and 
scientists unparalleled opportunities in 
every area of the guidance and propulsion | 
field. 
Electronics Engineers 
Physicists 
Mechanical Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Mathematicians 
Technical Editors 


CORPORATION 
A Subsidiary of PLANTS AT 
The General Tive ANO NEAR 
6 Rubber Company SACRAMENTO, CALIFORNTA 


Write: Director of Scientific and Engi- 
neering Personnel, Box 296N, Axrusa, 


Calif. or Box 1947N, Sacramento, Calif. 
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X-7 Command Station 


Lockheed X-7, in composite photograph (above) over Holloman Air Development Center, 
Alamagordo, N. M., will be controlled from ground by new command station (below). 
Lighting, color and readability of instruments were arranged by team of experimental psy- 
chologists and engineers to increase operator's speed, lessen error. Example of result of two- 
year study of panel: three-dimensional miniature missile which indicated pitch and roll was 
changed to two dimensional flight indicator displaying pitch in degrees and roll with wing 
movement from horizontal line. Lockheed said that artist’s representation of shock dia- 
monds from Marquardt ramjet were accurate reproduction, 


opened 23,200 sq. ft. environmental test 
building at Pleasantville, N. Y. 

KlectroData Division of Burroughs 
Corp. has completed enlargement of its 
Pasadena, Calif., plant, providing total 
floor space of 250,000 iq ft. 

e The Bristol Co., Waterbury, Conn., 
has opened new branch factory and re- 
yair laboratory at 6800 East Acco St. in 
- Angeles, and a similar facility at 
3617 West Alabama in Houston, Texas. 
Company also moved its Pittsburgh 
office to 2250 Noblestown Rd. 

@ Consolidated Electrodynamics Corpo- 
ration, Pasadena, Cal., has established 
a new division to be called DataTape 
Division. It will specialize in engincer- 
ing, dc sign and manufacture of a stand- 
ard instrument line of magnetic-tape 
recording and reproducing equipment. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 
e Miniature floated rate gyro, Model 
55,000, is available with maximum rate 
of 1 to 1,000 degrees per second, em 
ploys inductive signal pick-off with high 
power output. Damping ratio reportedly 


| 
| 
| 
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1944...RESEARCH + 1957...MASS PRODUCTION 


For 14 years Aerojet-General has pioneered 
the research and development of infra-red devices. 
Now, Aerojet and Aerojet alone has perfected 

the high-volume production of infra-red systems for: 


GUIDANCE 
WIDE-ANGLE SEARCH 
AUTOMATIC TRACKING 
GUNFIRE CONTROL 


ORPOR ATION 
A Subsidiary of PLANTS AT AZUSA AND 
The Generel & Company NEAR SACRAMESTO. CALIFORNIA 


Electronics engineers... physicists... Aerojet invites you 
to pinpoint your own targets, ‘‘lock on'’ your own future... 
in the dynamic new field of infra-red. 


Write: Director of Scientific and Engineering Personnel, 
Box 296N, Azusa, Calif. or 
Box 1947N, Sacramento, Calif. 
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the only single 


Arrowhea Ma? source for three basic 
types of ducting 


1c 


LOOK TO ARROWHEAD for the three basic types of aircraft ducting and for new ideas, new 
materials, new techniques. Whether your unique problem involves temperature extremes, vibration, 
movement or misalignment, Arrowhead will design and fabricate ducting components to your particular 
applications—using stainless steel, flexible fabric-rubber or rigid plastic-fabric laminates or a combi- 
nation of these. 


Arrowhead, the only single source for these three 
types of aircraft ducting, has the experience, the 


ability and the facilities to answer your ducting 

problems. Arrowhead field engineers are located RRO WHEAD Division of 

in all aircraft centers. Federal- 
Mogu!l-Bower 


Write for new detailed application chart PRODUCT s Bearings, inc. A 


2300 Curry Street, Long Beach, California 


a 
q 
bellows the fed oft ‘ Hi 
duet Staintoss steel duet Rigid febric— plastic duc fabric plastic duc 
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is maintained within 0.1 over tempera 
ture range of 55C to 85C. Norden 
Ketay Corp., Commerce Road, Stam 
ford, Conn. 


NEW! 15” CIRCULAR HANDY! ACCURATE! SIMPLE TO USE! 
SLIDE RULE AND 


This 15° circular Slide Rule has complete instructions 


printed on the face. Includes an Area Index (rarely 


CONVERSION a found on slide rules). Reverse side converts gals 
ate min. to cu. ft. /sec.; beu. co many others 
rate gyro, Type GN, is | CALCULATOR! 
available with full scale rates up to 600 in th's coat hele fe men 
degrees per second, with threshold and Send 25c in coin to: ways. Well made with plastic hairline, Limit, on 
resolution of 0.01 degrees per second, Glide Rete to person 
suitable for operation at temperatures 


vibration from 0 to 2,000 cps and shock Hate end 

up to 100G. Gyro has variable reluc 

tance pick-off with linearity of 0.1% 

to one-half full scale range, within 2% STREET 

for full range. Unit measures | in. dia — : ; 


x 24 in. long, weighs 3.8 oz. Minne 
apolis-Honeywell, Boston Div., 1400 
Soldiers Field Road, Boston 35, Mass 


Precision single-turn potentiometer, 
Model 130, designed to military specs, 
is available with standard linearity of 
0.5% or better upon request. Unit has 
standard resistance range of 10 to 
30,000 ohms, with standard tolerance 
of 3%. Temperature range is —55C to 
S5C. Life reportedly exceeds 1 million 
operations. Unit is available with num 
ber of taps or high temperature (150C) 
coils, Spectrol Electromics Div., Carries 
Corp., 1704 South Del Mar Ave., San 
Gabriel, Calif. 


Laboratory Equipment 


Time-to-pulse-height converter, Modc! e 
I'H-300, can measure time intervals in PPORTUNITIES 
the range of 0.25 milli-microsecond to Mtfy 


1 microsecond, with resolution times 


in the order of 40 muicro-microseconds | 
Instrument output is a pulse whose in the AIRFRAME FIELD 
unplitude is proportional, within 1% e 


to time interval being measured. Read 
out can be accomplished by a multi These are positions offering unusual opportunities in the 
channel pulse height analyzer or oscillo : 
kl Dorado Electronics Co., 1401 
Middle Harbor Rd.. Oakland 20. Calif opportunities with a rapidly expanding firm. We are one 


of the nations leading designers and producers of Aucrate 


airframe field. You will have many advantages and interesting 


¢ Dual Pultrator, new type of test equip components in the military and commercial fields. 
ment, provides two pulse trains with ~AY/ 

variable spacing and duration times 
tor simulating radar returns from mul 
tiple targets or unsynchronized beacon 
replies. Device reportedly does the work 
of 20 singh pulse generators of conven 
tional type in cascade. Each train ha 
10 pulses with variable spacing and 


We now have openings for: 


@ Project Managers @ Chief Tool Designer 
@ Plant Layout and 
Facilities Manager @ Methods Engineer 


@ Facilities Supervisor @ Tool Planners 
duration time. Any of the pulses may 


be omitted or added to the pulse train 


We offer many excellent benefits in a pleasant, 
~ / small, conveniently located midwestern community. 


To learn more 


including persona educational anda work tory. A 


be handied in strictest contidence. Our employees know of I 


advertisement 


P-5427 Aviation Week 520 N. Michigan Avenue, Chicago, Illinois 


‘ 
— 
WEEE shout the ebove positions send a me, 
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Columbia 


STRAIN GAGE 


Woodlyn, Pa 


HIGH TEMPERATURE 


in thigh temperature tes 
4 Theuw nominal resistanc 

unit is furnished witt 

lead wires 

Available for immediate 


Measurements of temperatures up to 1100 F 7 


The Columbia Resistance Wire Strain Transducers, Type 2OL, are 
precision gages employing Karma wire for the trai sensitive 
element. These gages have ali the design features req ed tor use 
t work without any on the spot fabric ation 

eis 120 ohms, the gage factor 2.25. Each 

6 ft tong fibergias covered Nichrome V 


delivery. Write for Bulletin 20 


olumbia 
avesearch 
aboratories 


Phone CHester 2-038] (Suburban Phila.) 


Great place to build 0 a eaneen.., 


HOME OF WESTINGHOUSE AIRCRAFT EQUIPMENT DEPT 
Where Westinghouse designs & builds more 

modern AC leetric systems for aroraft 
than any other manufacturer in the world. 


Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


Design & Development 


ENGINEERS 


MS.-1KS Degrees (or State Kegistra- 
Certificate), Electrical -Me- 
chanical—erperienced or recent 
Some PRD Openings. 


Craduates, 


Exceptional Opportunities on 
Aircratt Motors, Genera- 
tors & Voltage Regulators 
Facilities Payroll 


Liberal Pension 
Educational 


Development Lab 
Adder Pian: Cost of Living Bonus 
& tneurance Plans Degive 
Program: Excetient Living Conditions 


Unercetied 


nd Resume to Mr, Walter N 


Richey, Dept @M-1 


AIRCRAFT EQUI 


P.O. Box 989 Lima, Ohio 


ROSS & AMANN, INC. 
Filler Cap +416-51 
Patent +2772809 


This low cost Cap & Adapter manu 
factured by Shaw Aero Devices, Inc., 
of Garden City, N. Y., meets all the 
requirements of MIL-C-7244B for fuel, 
oil and water-alcoho!l tanks. The cap 
has a safety handle operable by hand 
with automatic pressure bleed. Adapt 
ers designed and manufactured to your 
specifications 


Write for literature to 
ROSS & AMANN, INC 
3434 Merrick Road 
Seaford, L.1., N.Y 


Phone: SUnset 5.3010 
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by means of sclector switches. Pulses 
may be interlaced or positioned con 
secutively, Pulse width range is 0.3 to 
0.6 microseconds; pulse spacing is 2 to 4 
microseconds, Additional details arc 
available from Packard-Bell Electronics 
Corp., Technical Products Div., 12333 
West Olympic Blvd., Los Angeles 


Instrumentation 


Thermocouples, called “Delta-Cou 
ples,” designed to measure temperattires 
at in-wall locations, employ ribbon 
junctions embedded in “weld nuggets’ 


at selected depths in the 4 in. threaded 


plugs of stecl and aluminum. Units can 
be operated from —50 to 1,000F in 
steel plugs, up to melting pomt im 
aluminum plugs. Detroit Control 
Corp., Redwood City, Calif 


@ Seven-channel a.c. 
within 4 db. from 

provides voltage gains of 1.0 through 
100, selectable in 11 steps without deg 
radation of signal-to-noise ratio. Nois« 
and hum are quoted at 50 microvolts o1 
less referred to input over the 100 ki 
bandwidth. Output voltage is 10 v. rms 
mto 50,000 ohms and 1.000 mmfd 
capacitance in parallel. % 


amplifier, linea! 
to 100.000 cps 


Accuracy is 2% 


at any gain setting. Dynamics Instru 
mentation Co., 1118 Mission St., South 


Calif. 


Pasadena, 
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ENJAY BUTYL 
“LOAD 


replaces stee/ springs in big 


The “load cushion” is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the ‘‘load cushion”’ gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 


Enjay Buty! has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications. 
Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


Pioneer in Petrochemicals 


Tractor Trailers 


BUTYL 


Enjay Buty! is the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear « chipping « cracking + 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. ozone and corona + chemicals + gases 


Akron + Boston « Chicago « Los Angeles « New Orleans « Tulsa 


¢ heat + cold « sunlight + moisture. 
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The unique design of the “load cushior secounts for 
amooth, even rice n the full rang f load empty to 
full, Enjay Butyl Rubber n red) made it pom ible 
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FORMING TODAY'S 


TOUGHER, “HARD-TO-HANDLE” METALS TAKES 


THE IMPACT OF THE CECOSTAMP 


THE CECOSTAMP provides a controlled impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, full command of the ram 
for sharp blows or squeezes as the job requires. 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It easily forms, to a permanent set, the 
“hard-to-handle’ metals such as heat treatable 
aluminum alloys, austenitic stainless steels, magne- 
sium and titanium. There are standard Cecostamps 
to fit nearly every requirement with working areas 
from 21" x 18” to 120” x 120". Stroke of ram can 
be increased for deeper draws if necessary. 


Send for Bulletin 30-L-5. 


| some OF THE ADVANTAGES 


OF CECOSTAMPS 
1 Sets sharp changes of con- 
tour to permanent shape 
2 Produces components with- 
in strict dimensional limits 
3 Shearing can be combined 
with stamping of simple 
shapes 
Skillful operators can de- 
velop and form many 
shapes difficult to form on 
any other type of press 
Controlled blow is well 
suited to forming large in 
tegral parts 
6 Low tooling cost and 
rapidity of die fabrication 


THE IMPACTER 


CHAMBERSBURG ENGINEERING CO. | 


CHAMBERSBURG, PENNSYLVANIA 


“FORGING IN MID-AIR 
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SHOULDER-WING LAYOUT with enclosed cockpit is used on latest version of Goodyear Inflatoplane. Cockpit canopy hinges at nose 
Powered by a 44-hp. engine, top speed is about 50 mph., range about 400 mi. It can be inflated by household vacuum cleaner. 


Cost Tempers Rubber Planes’ Civil Hope 


Improvements in rubber aircraft de 
igns here and in England are shown 
in the latest configurations revealed by 
Goodyear Aircraft Corp. and M. | 
Utility Aircraft, Ltd. Planned orginally 
for military applications, both aircraft 
are seen by their manufacturers as hay 
ing potential development into low-cost 
lightplanes for pleasure flyers 

If such interest should develop, prices 
obviously would have to be scaled down 
from those presently mentioned \ 


Goodyear representative estimated that 
price of that company’s GA-447 Inflato 
plane would be approximately $5,000 in 


large quantities, considerably above what 
most purely pleasure pilots would prob 
ibly want to spend for a type of such 
limited utility 
Goodyear currently is building 10 
Inflatoplanes under contract to Office LATER TWO-PLACE MODEL of Inflatoplane will seat two side-by side, have a more power 


of Naval Research, which will evaluate ful engine to improve performance. Project is being financed jointly by Navy and Army 


seats two in tandem, mounts 65 hp. pusher engine derated to 38.5 hp. When collapsed, wing section is stowed in nacelle 
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’ DELTA-WING INFLATABLE PLANE being tested by British features single stick for three-axis control. Fabric-covered nacelle (right) 
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go where 


engineers don’t get lost 
in the crow 


How to make the most 
of your engineering career 


One OF A SERIES 


One of the many hurdles that can slow 

down your progress as an engineer is 
getting lost in the crowd. It can happen in 
smaller companies as well as in big ones. 


That's because size itself is not the villain. 
The thing to watch out for is the kind 

of company organization that swallows you 
up and erases your individual identity. 


Boeing is one company that takes steps to see 
that engineers don’t get lost in the shuffle. 
Boeing engineers, for instance, work in small 
integrated teams where initiative and ability 
get plenty of visibility. Each engineer gets 

a personal merit review every six months— 
assuring you a continuing opportunity for 
individual recognition. In addition, 

Boeing engineers are eligible for 
advancement at any time between reviews, 
There are many other advantages to careers 
at Boeing—including assignment to 

exciting missile and jet-age projects, high 
Starting salaries, liberal retirement and 
company-paid graduate study programs. 


There are family advantages, too. One is a 
choice of three sections of the country in 
which to live. In each Boeing community 
you'll find good housing and schools, a 
youthful spirit, and abundant recreational 
facilities for the whole family. 


Boeing has openings now for engineers of 
ALL types, and for physicists and 
mathematicians—openings with a world 
of opportunity for advancement. 


EMM 


Aviation leadership since 1916 


This coupon could help you make the most of 
your engineering career, Mail it today. 


Te.cphone number 


Soc. Sec. No 


| JOHN C. SANDERS, Staff Engineer — Personnel 1 
| Administrator — Boeing Airplane Co., 

Dept. F-65, Seottie 24, Wash. | 
FRED B. WALLACE, Chief Personne! Engineer — 
l Boeing Airplane Co., Dept. F.65, Wichita 1, Kansas | 
| H. A. MILLIGAN, Supervisor, Engineering | 
| Personne! — Boeing Airplane Co., Dept. F-65, 

230 New Haven Avenue, Melbourne, Florida | 
! Mail this coupon to the address above from ! 
| which you desire further information about the I 
; advantages of a career with Boeing ! 
AJcress 
| Cc: y Zone State — 
L 4 
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GOODYEAR COCKPIT (top) with canopy 
hinged upward, shows rubber rudder pedals, 
on floor ahead of stick, which slip over 
shoes. Nelson engine (uncowled) can drive 
a compressor to keep fabric inflated to 
proper pressure. 


the aircraft's application as a rescuc 
vehicle. The company has a two-place 
version of the single-seat GA-447 under 
development for ONR and Army. 

The new airplane differs from carher 
Inflatoplanes in conhguration and con 
struction. It is a shoulder-wing layout 
compared to the carher parasol model 
Construction is entirely of rubberized 
nvlon, trade named Airmat, the airfoil 
preshaped while the cloth is manufac 
tured in the mills. Joining the interior 
surface is a weave of countless nylon 
threads forming an I-beam load carrying 
structure when the aircraft is inflated 
Inflation takes eight pounds/square 
inch pressure. Even the rudder pedals 
are rubber. + 
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Approximately 


being evaluated 


hanging stick operating two 


ot ipproximately 34 ft Pow cred 


cred by a 44-hp. Nelson H-59A engine, Rigidity of the wing 
's top speed is about 50 by connecting upper and 
mph. and design range is approximately faces with a senes of 
lakeoft and landing can be ac- diaphi wins runnin pan 
complished within 200 ft loads are taken by nvlon lin 
Utility Aircraft rubber airplane wing to the nacelk 
features a revised control system using lucl tanks, of 7.2 U.S 


All over the world... 
AIRCRAFT 
EXTRUSIONS 


Furnished to airframe manufacturers, air- 
line operators and maintenance depots, 
and to military organizations from the... 


WORLD’S LARGEST STOCK 
More than 2 million pounds 


WORLD’S GREATEST ASSORTMENT 
More than 4,000 shapes 


) PIONEER 


ALUMINUM INC, 
subsidiary Of MORRIS F. KIRK & SON, INC 
Pacific Coast Unit of NATIONAL LEAD CO 
S251 W. IMPERIAL. HIGHWAY 
LOS ANGELES 465. CALIF. 
TELEPHONE OREGON 6.7621 


( ) Send folder on aircralt extrusions 


NAME 
TITLE 
FIRM 


ADDRESS 


PIONEER ALUMINUM INC. AW7-7 
525) W. IMPERIAL HWY. « LOS ANGELES 45, CALIF 


the weight “of a surfaces on the delta wing for long: 

’ the new GA-447 is designed for — tudinal, lateral and directional control 

dropping from wing pods, bomb-bays Rudder pedals are used only tor working 
to crews of downed the steerable nose wheel 

urcraft on land or m the water Am The thick wing has an NACA 0024 

phibious characteristics of the Inflato urfoil. Suspended from it the two 

place tandem control built of 

has a wingspan and a simple wood framework, fabric co 
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cach, are strapped under each 


) Send brochure on Pioneer 921-1 Tooling Plate 
ond engineering data on its application 
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PROTECTS CONTROLS 


Lightweight ram air pump is mounted Weighing only 15% pounds, the 
behind cockpit. In emergencies, air Aeroproducts ram air pump produces 
from engine inlet ducts can be diverted sufficient hydraulic pressure for flight 
by the pilot to drive the turbine-pump. controls in case of either engine or 


hydraulic failure. 


Aeroproducts 
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in North American F-100D produces emergency power for flight controls 


The Aeroproducts ram air-drive pump, 
mounted behind the cockpit of the 
USAF F-100D Super Sabre, produces 
sufficient hydraulic pressure for flight 
controls in case of either engine or 
hydraulic failure. 


This compact, lightweight unit is 
another good example of Aeroproducts’ 
extensive experience in designing and 
building essential aircraft components 
to meet specific customer requirements. 


Our background includes pioneer 
development of Turbo-Propellers, 
plus advanced designs of linear and 
rotary actuators for airplanes and 
missiles. 


If you’re on a team designing a new 
airplane, missile or power plant, you'll 
find Aeroproducts ready to work with 
you on designs for actuators, pumps, 
generators and other accessories. 
Write us on your company letterhead 
for brochures: “Aeroproducts Ram 
Air Accessories,” and “Actuators for 
Aircraft.” 


ALLISON DIVISION OF 
GENERAL MOTORS * Dayton, Ohio 
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MORANE-SAULNIER MS-750 PARIS four-place twin jet has been ordered by several foreign government officials as a highspeed execu- : 
tive transport. Beech has option to build it under license in U.S., is awaiting sufficient interest to warrant production here. teak 
Latest Foreign Lightpl t Paris Air Sh 


Landing gear and 


FIAT-NARDI F.N.333 (left) three-place amphibian shown at Le Bourget Airport has a 240-hp. Continental engine 
wingtip floats are retractable. Visitor from Czechoslovakia (right) was Avia L-60 short-feld agricultural/utility airplane 


showed Fischer two-place power glider with Porsche engine. Propeller is in split fin, 


West Germans 
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Light Radar for Light Twin 


One of first installations of lightweight weather radar to a modern light twin business 
transport is this RCA AVQ-50 set on Reading Aviation Service's Acro Commander Super 
680 demonstrator. Total weight of installation is 85 Ib. Nose was reworked to take 
antenna and McMillan radome; a panel opens atop nose for access to transmitter/receiver 
unit. ‘Three-inch radarscope is mounted on instrument panel (arrow, bottom photo). 


. 


the wing after inflation, feed a 65-hp. 
Walter Mikron four-cylinder pusher 
engine derated to 38.5 hp. Problem 
of cooling the engine has been the 
prime factor in derating it. 

Gross weight is 1,000 Ib. and empty 
weight is 515 Ib. ‘Takeoff run is 270 
ft. when fully loaded and the range at 
15-50 mph. is approximately 125 mi 
For transportation, the entire assembly 
can be rolled up and packed into the 
nacelle, which is then towable behind 
a small car 


Cessna 310B Changes 
Are Largely Internal 


Considerably redesigned interior is 
featured in new Cessna 310B light twin 
engine business plane aimed at improv 
ing pilot effectiveness, passenger com 
fort and increasing the plane's useful 
load. Powerplants remain the same 
two 240-hp. Continental O470-M 
Plane ts priced at $59,950, Wichita, 
ipproximately $500 higher than the last 
model. 

Revised instrument panel has im 
proved shiclding to cut windshield glarc 
and equipment has been relocated for 
greater convenience; radio and naviga 
tion gear and controls being moved to 
the center of the panel for easy access 
from either Design is aimed at 
increasing effectiveness of two-man op 
cration during instrument en route and 
approach conditions. 

New instrument lighting system uses 
post-type red lights throughout which 
can be controlled by rheostats to pro 
vide individually suited brilliancy in 
each of the four zones. 

Larger overhead lighting console for 
red and white light illumination in 
cludes an additional, fifth outlet for 
the plane’s oxygen manifold. An op 
tional oxygen system package is de 
signed to allow filling the cylinder 
without removing it from the airplane 

Mixture control quadrant now has 
index markings for casicr adjustment 
ind there are three times as many ad 
justment notches in the mixture contro] 
linkage than previously to allow more 
accurate leaning. Other additions in 
clude a fuel filter bypass and auxiliary 
fuel gages on the instrument panel 

Lear ADF-12E and Aircraft Radio 
Corp ADF-21 are both offered as op 
tional equipment on the 310B and a 
smaller Safe-Flight speed indicator 1s 
available as a deck-mounted unit 

Lower interior sound levels have been 
achieved by increasing windshield and 
cabin window thickness to one-quarter 
inch and an additional 21 lb. of sound- 
proofing material has been installed 
This is placed in the entire cabin struc 
ture, especially in the fore and aft 
limits, wing roots, rear baggage wall 
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Westinghouse still the 


USAF B-58 “Hustler”, Ameri- 
ca’s first supersonic bomber, 

Convair Division, General Dy- 
namics Corp., Fort Worth, Tex. 


Westinghouse apparatus for B-58: 
(1) Sundstrand Constant-Speed Drive and Westinghouse 

40-KVA Brushless Oil-cooled Generator, (2) Regulator-Control 
Panel, (3) Transfer-Contactor, (4) Current Transformer Assembly. 


First airborne generator, | 
shown on Billy Mitchell's 
Spad 16. Photo: Courtesy 
of The Smithsonian Insti 
tution, Washington, D.C. 


‘in airborne electrical power 


From the single-blade, wind-driven Westing- 
house generator above, shown on Billy 
Mitchell’s Spad 16, to the amazing electrical 
components of Convair’s supersonic B-58 
“‘Hustler’’, is an epoch in air power. 

And it’s an epoch Westinghouse helped 
pioneer with 1,060,744 KVA of service to the 
aviation industry. 

For Westinghouse and the aviation indus- 
try have been partners in progress since 1917. 
‘The first airborne a-c generator, the multi- 


generator parallel a-c system and today’s 
fully protected automatic system are just a 
few of the milestones. 

The facilities of the Aircraft Equipment 
Department, at Lima, Ohio, have been at the 
disposal of the aviation industry for years. 
They’re at your disposal, too. Why not 
use them? 


you caw Be SURE...1F Westinghouse 
Aircraft Equipment Department «+ Lima, Ohio 
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Switching to 

Flash Butt-Welding 
RINGS ROLLED & of Mill-Rolled 
FLASH-WELDED Sections Slashed 
from a Mill-Rolled \) Production Cost 
Section 


SAVED °220.63 cach SAVED °103.46 


A ring originally designed as a casting weighed Rough rings purchased by a well-known manu- 
390 Ibs. and cost $280.00. Later it was pur- facturer of jet aircraft engines weighed 135 Ibs. 
chased from Amweld, as a rolled and flash.  ¢ach. Mostof this weight wasexcess metal which 
welded ring made from a contoured had to be machined away. American Weld- 

ing’s Industrial Products Division, working 
with this company, studied the product and 
recommended a flash butt-welded ring, 
$59.37 and weight was reduced t0 formed from a special mill-rolled shape. A 
94.5 lbs. In addition, considerable Adopting this new ring saved 88 Ibs. 
time and money were saved in the — of _ metal and eliminated much of 
finished machining operation. the machining time required. 


mill-rolled shape. More than triple sav- 
ings resulted. Basic cost dropped to 


American Welding can help cut costs in your plant by 
suggesting the use of rings rolled and flash 
welded from mill-rolled or 
extruded shapes. 


' THE AMERICAN WELDING Contact the Industrial Products 


Division of The American Weld- 


4 
& MANUFACTURING co. ing Manufacturing Company. 


We will be glad to show you more 
‘/ 420 Dietz Road + Warren, Ohio actual cases of cost savings. 


AMERICAN WELDING. 


The World's Leading Manufacturer of Welded Rings 
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USAF Gets Glider for Air Academy 


Air Force will inaugurate soaring training as a scheduled part of the cadet curriculum at 


2.99 


its academy at Denver, Colo., this summer using new Schweizer 2-22A trainer (left, 
rear) and 1-26B high-performance sailplane (right, foreground) shown in USAF markings. 
The 1-26B is fully equipped with oxygen for high-altitude work and two-way radio. Equip 
ment will be used to familiarize USAF students at the academy with basic flight prin 
ciples. Gliding has been a part of academy activity on a private club basis since last 


summer when a group of officers purchased a 


2-22 and formed the Falcon Soaring Club 


to introduce a limited number of students to this form of flight. The club will continue 


4s an extra-curricular activity. 


md on the baggage door. Bulkhead 
lightening holes, bend reliefs for all fore 
md aft system routing, control cable 
routing holes and other small openings 
are also sealed with leather 

Revised three-passenger rear seat re- 
clines two inches further and has remov- 
ible armrests. Cessna is also offering 
double individual airline-type rear seats 
as optional equipment, by removing the 
irmrest between the chairs, they can 
cat three 

Another major cabin change is a 
Stewart-Wamer heater with 35,000 
Btu. output, 15,000 Btu. higher than 
previously used. Larger air ducts and 
change in direction of airflow from front 
to rear has been incorporated. Baggage 
irca is increased to 19 cu. ft. of usable 
area by recessing the rear cabin wall five 
inches 

Cabin access has been made mor 
convenient with addition of a two-step 
retractable strut 

Increase in maximum gross takeoff 
weight to 4,700 Ib., 100 Ib. higher than 
previous models, gives a useful load of 

735 Ib. Maximum landing weight 
remains at 4,600 Ib. Maximum top 
speed at sea level at the new gross 
weight is 232 mph.; 234 mph. at 4,400 
Ib. and 236 at 4,100 Ib. Maximum 
recommended cruise at 70% power at 
8,000 ft. is 213 mph. at 4,700 Ib.; 215 
at 4,400 Ib. and 218 at 4,100. Rang: 
it maximum recommended cruise speed 
it 8,000 ft. with 130 gal. (with auxiliary 
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internal tankage) is 1,107 at maximum 
gross weight, 1,118 mi. at 4,400 Ib. and 
1,136 mi. at 4,100 Tb. 


PRIVATE LINES 


Piper Comanche four place low wing 
business plane received Civil Aecronau 
tics Administration type certification 
Piper will keep first eight airplanes for 
use by its sales department as demon 


strators and for accelerated service test 
ing; company’s distributors will prob 
ably get their initial airplanes sometime 
in September 


Certification program of new ‘Tactai 
1-2 lightweight autopilot installation 
on Piper Apache light twin is expected 
to start soon. Unit is priced at about 
$2,400, is ipproved for a number of 


single-engine business plane: 


Beech will pay a 30 cents dividend 
July 22 to stockholders as of Julv 1] 
Company has completed second 
production model ‘Travel Air light twin 
and is fabricating number three ship 


Truck service supplying aircraft parts 
to all airports in 25-mi. radius of Phila 
ce Iphia Pa.. is in effect by Central Aero 
Supply, Inc twice weckh Airport 
were formerly serviced by flying sales 
men. who will now be free to cover 
new, more distant points 
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SENIOR 
RESEARCH 
ENGINEERS 


(BS and 2 years’ rocket engine experience) 


to join a small but heavy- 
weight group doing some of the 
most stimulating work in rocket 
engineering. 


If you are an experienced rocket 
engineer, well grounded in the reali 
ties of design, development, and 
application of advanced propulsion 
systems, there is a special opportunity 
for you in our Preliminary Analysis 
Group right now 

The men you'll be with are our 
applications men — qualified experts 
with many specialties and a broad 
outlook. They think imaginatively 
continually coming up with new 
answers to the question “What new 
rocket engine systems are needed to 
propel tomorrow's hypersonic mis 
siles and aircraft?” They conceive 
they evaluate, they formulate. Their 
function is to be a task force with an 
over-all grasp of the big picture — the 
unique potentialities of the large 
rocket engine in highly advanced 
weapon systems technology 

As a Senior Research Engineer 
with this group, you'll contact custo 
mers, working with them on their 
requirements, guiding them on appli 
cations. You will plan the approaches 
and organize the means to solve prob 
lems inherent in the over-all develop 
ment of highly advanced propulsion 
systems. You'll be gaining experience 
in such fields as new and improved 
propellents relative merits of dif 
ferent systems...selection of over-all 
engine systems, parameters and prin 
cipal components. You can help point 
the way to the development of the 
world’s most powerful engines 

Write and tell us about your back 
ground: Mr. A. W. Jamieson, Engi 
neering Personne! Dept. W-7, 
6633 Canoga Avenue, Canoga Park 
California. 
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Solar Advanced Technology 


Gas turbine ground support 
unit starts giant jets in seconds 


ADVANCED JET BOMBERS, like this Convair 
B-58 Hustler, require a powerful source of 
compressed air to start their high-thrust 
engines. Solar advanced technology has 
helped solve this aviation problem with 
mobile, portable gas turbine units that 
supply large volumes of compressed air 
as well as shaft power for electric and 
hydraulic adaptations 

The new unit, powered by a Solar 500 hp 
Jupiter® engine, offers many advantages 
over conventional ground support units. It 


is portable and lightweight, easy to main- 


tain, starts instantly under severe temper- 
ature extremes and can be operated on a 
variety of fuels 

In addition to aircraft ground sup- 
port, Solar gas turbines can be used for 
emergency and auxiliary power genera- 
tion, pumping and mechanical drive, boat 
propulsion and many other applications 
requiring a compact, efficient source of 
power, For more information write to 
Dept. D-52, Solar Aircraft Company, San 


Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


ENGINEERS WANTED nlimited oppor- 
tunities, challenging proicts, good lning 
with Solar! Write for new brochure 


New “Solar Advanced Technology” facilities brochure is of value to you... Write for it. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES + AIRCRAFT AND MISSILE COMPONENTS + BELLOWS + CONTROLS + COATINGS + METAL ALLOY PRODUCTS 
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, These first pictures of the nose landing gear of Convair's supersonic 
B.58 Hustler bomber show complexity which had to be used to 


clear the nose of the plane's weapons pod. Linkage configuration 
suggests that the top of the shock strut folds aft around main 
pivot points just ahead of the pod’s nose. As this occurs, entire 
structure moves up and back on main braces to either side of the 
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Hustler's Complex Nose Gear 


airport lighting control panel Army Contracts 
Following is a list of unclassified con 2401 Grant St, Mobile, Ala 
USAFE Contracts tracts of $? 5.000 and over as re lease d Southern Conetruction Co Augueta. Ga 


shock strut, allowing dual nose wheels to retract in an almost 
vertical manner to clear the pod. Lines to the two nose wheel 
stecring cylinders mounted directly above wheels and behind shock 
strut are 3,000 psi. high pressure high temperature teflon tubing 
reinforced with double wire braid and supplied by Resistoflex 
Corp. under designation R700 (AW April 15, p. 91). 


Bide Washingtor ‘ dD Aluminura nira ntrel ‘ M 
CAA Contracts alle eet 73.300 ib, CIFRB 14-604-57 Test Center, Pa k AFB, Fla., job, ENG 
695), 259,754 i4) 8 
ollowing is a list ot contracts as Ce. of America 1200 Ring Herrick tne W. Poplar 
ministration 695), $126,602 15 & 19%, Cape Canaveral Au AFI, Fila 
Pelefunken, Cieschaftsberich \niagen Air) Logistics Corp., Foothill job, -08-1 (NEG 10), $29 008 
West Germany, $988,800 for three airport Hivd Pasadena, ‘alif Mobile jet engine 
irveillance radar units rub-up and test system-—l ea. (RFP 14 CORPS OF New Engtand 
York Division, Borg-Warner Corp York ‘ $74) $62,143 150 Causeway Heston 15, Me 
$376,093.06 for 504 air conditioning Gieneral Motors Corp., Allison Liv. Plant MSA Kesearch Corp... Call de 
units Indianapolis Ind Six iter of pecial fabricate and de ‘ 
Collins Radio Ce., Dallas, $259,689 for 38 tool ind equipment for 1.3 jet turbo indication unit f he Aircraft 
microwave tower 4 passive reflectors and engines for aircraft ea inher uclear KEneine Lab Middletown, Conn 
other equipment for use with micro-wave 15-604-57-5283) $72,066 (IF R DA-19-6016-ENG ‘ 08 
link installations ‘ N. toe Mer 
Circle Wire and Cable Corp., Maspeth GKLAHOMA cmy Vik MATERIEL den, Conn onetructlor f juld fuel ‘ 
N. Y., $149,269.56 for power cable \KEA, Tinker AFB, Okla age faciliti salle Field. Windsor 
Bird Electronic Corp., Cleveland, Borg-Warner Corp., Peseo Products Di Lack Conn (IF R 
88.06 for 551 RF wattmeters and associ Medford, Ohio Overhaul and modification job, $100 
ited accessories f fuel booster pumps (OC 906017), 1 item Mich Co Ine Surme 
Collins Kadie Coe., Dallas, $29,218.16 for ue Stamford Conr net thor of malr 
‘ ‘ ‘ arker irera Aon necles, Call 
Ferris tnstrument Ce. Loonton, N. J (OC-706131) items, $184 74 Locks. Conn 
$1,474 for signal generators and spare parts Lockheed Aircraft Corp., Ga. Div Mart- job, $1,714,400 
Wind Turbine Co., West Chester otta, Modif Merry Contracting Service, Franklin 
$4,956 for Rhombic receiving antennas and craft (OC-T30543-C1) yon $450,771 Duxberr Ma repalr ' trike Lane 
transmission lines Beach, Piymouth, Ma arn CIVENG 
use Corp., Washington, 19-016-57-208) £49 80 (ent) 


CORPS OF ENGINE RMS, Mobile District, 


constru lor of en a nitortes at 
Following is a list of unclassified con- by Army contracting offices Columbus AFT, M IF ENG-01-07F 
CORPS OF ENGINEERS, U. & ARMY, 57-34), job, #114454 
tracts for $25,000 and over as released Jacksonville District, 575 Hiverside Ave... Banks, & Kameey, tne 
by Air Force contracting offices Jacksonville, Fla ham, Ala.. mod ¢ alr conditioning 
TOrERKA ArD, TOPERKA AIk FORCE 4. Harper Constraction 960 Orange for tullding " Arsenal 
STATION, Topeka, Kans. Ave Winter lark Conatructh of Ala 12) he 
Aluminum (Co. of America, 1200 Ring inetrumentation bide (addition te $65.955 
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THE STRUCTURE OF FLIGHT 


for the years ahead. 


Rohr is the acknowledged leader in the production of high- 
temperature structures. For instance brazed stainless steel honeycomb 
sandwich panel structure — result of a full-scale research 

program launched at Rohr several years ago. Today, with special 
Rohr-built equipment, we are working with most of America’s 
leading aircraft manufacturers developing and manufacturing 


high-temperature structures for flight in the years ahead. 


WORLD'S LARGEST PRODUCER 4 my OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA, RIVERSIDE, CALIFORNIA + WINDER, GEORGIA + AUBURN, WASHINGTON 
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British Fire 


Seaslug Missile 
In Navy Tests 


Seaslug, a British medium range surface 
to air missile for naval use, is fired from 
HIMS Girdle Ness, Royal Navy's guided 
weapons ship. The four booster rockets are 
jettisoned when supersonic speed is reached 
and Seaslug is propelled after that by a 
single sustainer. 

“Triple ramp” launcher, automatically 
fed from magazine below decks, is used to 
fire the weapon, in this case from the Girdle 
Ness forecastle. British say that ship's 
pitch and roll do not affect Seaslug’s accu- 
racy. Four guided missile destroyers will be 
fitted with the weapon. 

Armstrong Whitworth was coordinating 
contractor for the weapon, and nine other 
companies participated, including Sperry 
Gyroscope, General Electric, Sir George 
Godfrey & Partners, McMichael Radio and 
Imperial Chemical Industries. 
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PACKARD 
ELECTRIC 


AIRCRAFT 
CABLE 


Hidden flaws in insufficiently tested 
lengths of aircraft cable are open invi- 
tations for production trouble. You 
can't avoid them by watching price 
tags. But you can sidestep the entire 
problem through Packard Electric. 


Packard Electric's reputation for sell- 


ing trouble-free cable has been firmly 


established with all leading aircraft 
manufacturers, who have learned that 
uniform quality is their best assurance 
against costly cable failures. 


At Packard Electric, for instance, 
every tenth worker is a qualified 


Don’t save pennies here 


only to lose dollars here! 


cable inspector. And, on many jobs, 
their work is augmented by special 
machines automatically testing every 
single inch of cable as it is being built. 


Because it builds uniformly high qual- 
ity, Packard Electric has become the 
world’s most reliable source for Low 
Tension, High Tension and High Heat 
cable, built to greatly exceed every 
established standard of performance 
and safety. 

At Packard Electric, cable prices are 
the only things that are competitive. 
Nobody exceeds our overall quality 


and dependability. And, in the long 
run, that’s where you save! Make 
Packard Electric your Number One 
source of supply. Branch offices, for 
your convenience, are located in 
Detroit, Chicago and Oakland. 


Packard W Electric 


“Live Wire’’ division of General Motors 


¢ parts fe harne 118 David Clark Ce Ine t \ 
Following 1s a list of unclassified con Voree M helrne 
tracts of $25,000 and over as released ave. Buffalo 11. N. dan 
by Navy Contracting Offices (383 Lise x 7 Niresearch Mfg. Co \ 
110-1409 x 7 ar if \ 
NAVY DEPARTMENT, BUREAU or Keliance Mig. Co 10 Fifth Ave ) an nix, Ariaz., kit 18 7118 
SHIPS, Washington %5, D N. ¥ 
Kadio Corp. of America, Varick St 1600 ca., $559,858 Pletcher Aviation Corp. Airy t 
ew York. Sing deband trans« ‘ Ingersoll-Rand Co Chest st end f A 
RCA Model SSE-1! mtract NOber-71747 (1-38 parts fe alroraf 
Nuctear-¢ hicage Corp., 223 W. Erie The Cornelius Co \ Niresearch Mig. Co \ na, AD 
i Neutros urvey meter con Minnea Minn ‘ (jarre ‘ i \ t 
act NObsr-71724 (Inv. No, 884E-78189Q) (JD 913% 
ea., $37,594 #9 ‘ 
DEPARTMENT OF THE NAVY, BUREATL land 7, Calif able wet The Tire & Ca. tne 
OF ARKRONAT TICS, Washington 26, bb. 282-401 7). 1279 ea.. $197 Mar Akron 14 OF 
dered tndustries, 2 last Nine Airesecarch Mic. Co of the Ga 1499 110.1 
Mile Rd Hazel Part Mich. Design, de ett Co S51 Sepulveda Rivd., Low 53), various, $163,899 
elop onetruct and furnish two aircraft Angeles 45. Calif air-turbine tarter Niresearch Mig. Coe. of Arizena ' lia 
dollie NOas 57-529-c (SE-72-1660 


7) 
Philee Corp., 22nd St 


12.870 


and L 
hil, 32, Pa. Field engineering 
providing technical assistance 
t the maintenance repal 

on of AN/ASH-1 di 
NOa 7 (AV-05 
The Mateo Co. Ine 1 N 
Minneapolis 1 Ming Telemet 
(has 7-551-f 9 7 
Hoffman Laboratories, Ine. 
st Las Angeles Calif ARN 
idio equipment NOlas 57-290-f 


$18.63 


Bendix Aviation Corp. 
Division), Teterboro, NJ Automatic pilot 

ten NOa 7-430-f (CAE-72-1869-57) | 
$44,437 | 

Collins Kadie Coe., Cedar Rapids, lowa 
AN/ARC (NN-4) radio sets, NOas 56- 

(11-62-2658 6) $57,780 

Consolidated Electrodynamics Corp. 300 
North Sierra Madre Villa, Pasadena, Cal 
Portable hellum leak detectors NOas 
(MA-S0-381 $43,720 


North American Aviation, 
Div) Columbus (ohio 
terial n the maintenans 


NOas 734-d 


Vee. 


Intercontinental 
AY 


ne 


04-68 7) variou $107.2 


dames G Biddle 
Aerosonic Lnstrument 
Range Rad (Clearwater 
(IF B-383-1487-57), 1,442 
Eclipse Pioneer Div., 
Corp., Teterboro, N.J 
(IFB 383-1626-57) 
Airesearch Mfg 
ntrol & ompr bleed 
1002/55). $25,958 
Peseo Products Divw., 
1700 N. Miles Rad ed 
ings diaphragn 
varion $26,157 
General Co., 
l"laza I’hiladelphia 2 
(28 2130-7 3/1 5), 22 
Instrument 
Clearwater 
1252/57h 
Oak | 


ttles be 


tier 


Aeresonte 
Range Rad 
‘(PREN 11- 

Chandler-E vans 
In Charter 
ford, Conn thro 
116-226/53) 

Ingersoll-Rand 
Mhiladelphia, Pa 


3/1/57) 


Ce. 
valves 
various, $44,766 
Seintilla Div., Tendix 
Sherman Ave Sidney, N 
distributors, (383/2 
$83/2116-221/53) 
Aireraft Kadle 
radio recefving sets 
01-23, PREN-11/777 
Bendix Vroducts 
Corp., 401 Bendix Dr 
pass 
1/57), 


various 
Corp., 
(MII 
57), 


$45,128. 


188 


AVIATION SLPPLY OFFICE, 

Vhiladeciphia tt, Pa. 

Dy namics 
- 


Vhiladelphia 7, Pa. Tester 


Co. of 


Rorg-W 


various, $122 
203 
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N.J 


1316 
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Corp., 


en, $108,150 
Bendix 
Testers a 
various 


Ari 
pilots 


ford, ¢ 


(385/22 


Pa., 


Corp., 


various $41 


Pratt 
tivd 
llow a 


(383 


Aviation 
y kits 
x 5/4/54 
$2,272 
Boonton 


116- 


variou 
Lendl 


South Bend 20 
1/29023 


and relief ilves (38 


1957 


Service 


(MA-3 


arner 


$49,510 


West 


7 
23263 


ehigh Ave 


services: for 


ind) inetruc 


and op 


rector sete 


(Columbus 


s and 
lode! RaY-1 
3-4399-57) 


170 
Testers & 
6/66 


Arch St., 
B-383-1634 


Hercules & 
Indicators 


Aviation 
nd publica- 
$81,927 
zona Valve 
(383/2118- 


Corp., 
thie Coup 
18-5007 


nn Center 
voltmeters, 


Hercules & 
indicators, 
589 

& Whitney 
Hart- 


Because ‘‘factory new’ 


came from a current production line. . 


the one nearest you. 


is your guarantee that the parts 
have been made by the original manufacturer . 


the current specifications for that item. 
difference between a bargain basement dress and one of 
those Paris creations your wife dreams about. 


Airwork stocks factory new spare parts (almost two million 
dollars worth) at Millville, 
offices. Look in the yellow pages for the phone number of 


New Jersey and at 5 


.and conform to 


. that they 


It is the same 


branch 


says, (383/ 


119 8 


Corp., 
magneto 


869 


N J 
790041-8¢.- 
$267,612 
x Aviation 
Ind., 
20Pr 


irwork 


coeroration 


Nee 


jersey 


BRANCHES IN 
NEWARK - 
WASHINGTON 


ATLANTA 


MIAMI 
CLEVELAND 


Why AM The Fuss About “PACTORY YEW"? 
PD-26-822- 
ea., 


THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY 


To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory-author- 
ized distributor when you need engine 
maintenance or overhaul. 


These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 
service. 


To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these PA WA distributors: 


AIRWORK CORPORATION, 

Municipal Airport, Millville, N. J. 
Branches at; Newark Airport, N. J. 

814 N. Main St., College Park, Go. 
5245 Northwest 36th St., Miami, Fla. 
58621 Seminary Rd., Baileys Crossroads, 
Alexandria, Va. 


WORTHWESTERN AERONAUTICAL COMPANY 
Holmen Field, St. Paul, Minn. 

PACIFIC AIRMOTIVE CORPORATION 
Burbenk, Calif. 

Branches at: Boeing Field, Seattle, Wash. 
Oakland International Airport, Calif. 
Stapleton Airfield, Denver, Colo. 
SOUTHWEST AIRMOTIVE COMPANY 

Love Field, Dollies, Texas 


Pratt & Whitney 


Division of United Aircraft Corporation 
East Hartford, Connecticut 
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bor Airport, 402 8. 36th St.. Phoenix, Ariz. 
services & materiale for aircraft & ground 
equipment, (383/223055-1 S 2/1/57, 3283/2115 


276 8 2 57, 3282/218-276 S 2/1/53), vari- 
ous, $373,368 
Hendix Products Div., Uendix Aviation 


South Bend 206, Ind 
various aircraft 
various 216,531 


Corp., 401 Bendix Dr 
maintenance parts for 
(383/2110-1391 x 1/1/53) 

Deuglas Aireraft Co., Ine., 3000 Ocean 
Park Bivd., Santa Monica, Calif., parts for 
hep pares (383/2110-1701 A 4/1/63) 
various, $76,209 


Chance-Vought Aircraft, Inc., O. Box 


904, Dalla Texas, special airframe toel 
for F7I aircraft, (382/2110-1800 8 3/1 
53) ariou $168,955 

Holley Carburetor Co., 11955 EE. Nine 


Mile Rd. 
& modify fuel 
03D-2305) 

Champion 


Ave 
29081-7 x 5/2/57), various, $790,100 


Van Dyke, Mich., services, repair 
controls, (MIPR 41-608-7- 

various, $259,021 
Spark Plug Co., 900 Upton 
Toledo, Ohio, spark plugs (383 


Eclipse-Pioneer Div... Hendix Aviation 
rp., Teterboro, N. J., amplifiers, (383 
2120-5006/55/AERO), 69 ea., $285,183 


St 


be 


detroniec 
s., Manayunk, 


nch 


AERO, 


61 


1144 


as 


ea., 


The 


ays 


$1 


Industries, Inc.. Main & Cotto, 
Philadelphia 27, Pa., test 
harnesses, (383/29069-20 2/6/57 
383/2110-8452/55), various, $195,- 


Geedyear Tire & Kubber Co., Ine., 
Market St., Akron 16, Ohio, wheel 
(383/210-1178 x /1/53/AERO), 767 
16,124. 


C-130 Wing Panels Milled 


Tapered lower surface wing panels for Lockheed C-130 are milled at Portland Machine 


lool Works, South Portland, Me. (above). 
table holding panels is tapered. The 37 ft 


middle with the outboard 13 ft. at each end tapered to .080 in. tip thickness. 


Helical cutter is held steady 


4 


to-floor time for entire operation is 1} hours. 


(below) while 
wide skin is 0.155 in. thick in the 


Floor- 
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T=-37 


AT WORK 


Side-by-side seating 
in Cessna’s 1-37 jet trainer 


fits the new USAF training concept: 


a quicker, easier transition into combat jets! 


Other features — high-altitude performance 
and high to low speeds 

with easy handling. 

USAF saves training time, 


money! 


CESSNA AIRCRAFT CO., WICHITA, KANS. 


By 
{ 
on? 
2 4a 
- 


~- 


\ 
a 


| 


slow to a hover 


Kaman Aircraft, under contract to the 

U.S. Navy, is developing a new and different 
STOL aircraft concept. Drawing on its experience 
as a pioneer in the development of turborotor 
helicopters, Kaman has designed an aircraft 
which will incorporate the best features of 
helicopter performance from O to 50 mph, 

and perform as a fixed wing aircraft at 

speeds up to 300 mph. 


This STOL aircraft is another contribution Kaman 
is proudly making to our National Defense effort. 


KAMAN 


THE KAMAN AIRCRAFT CORPORATION 
Bloomfield, Connecticut 


ill d 300 mph 
New STOL Aircraft will dart to 300 mph... ; 
\ 
\\ 
“Wee 
anes 
140 A 


Include Kaman in your future plans 


This full color booklet highlights some of the spots 
in Connecticut you'll want to show the family. 
There's also a pictorial story of Kaman’s people 
and products which can figure in your future. 
We'd like to show them to you in person. 

If you have to see them by armchair, mail the 
coupon and we'll send the booklet pronto. 


*Complete vacation information is yours for the asking 
from the Connecticut Development Commissior 


Room 400, State Office Buliding, Hartford 15 


THE KAMAN AIRCRAFT CORPORATION 
71 Windsor Road 
Bloomfield, Connecticut 


Send the booklet. 

My engineering title is 
Name 

Address 


City Stote 


| 
Include Connecticut in your vacation plans | 
| } 
a ae \y 
| 
14) : 


EMPLOYMENT OPPORTUNITIES 


the last in a series of © ads 


ENGINEERS 


SCIENTISTS 
PHYSICISTS 


look to General Electrics 
Heavy Military 
Electronic Equipment Dept. 
if you are looking for 


EXCELLENT 
FAMILY ENVIRONMENT 


that your family deserves; a progressive 
city where civic standards are high! 


iF YOU WANT... 


e+e community at or near the top in traffic safety, na- 
tionally, for the last five years; 


‘ e¢++8 community which by 1960 will have spent more than 
one million dollars a year for ten years on new 
schools and equipment; 


e+ community whose dozen hospitals are to be aug- 
mented by a multi-million dollar medical research 
center ; 


¢+-a community close to the year round recreational facil- 
ities of the Great Lakes, the Thousand Islands, 
Adirondack Mountains, the Finger Lakes, Niagara 
Falls... 


TELL US ABOUT 

your training, experience, job objectives. Expense 
paid plant interviews including prepaid air transpor- 
tation (if requested) for qualified engineers. 


GENERAL REQUIREMENTS 

U.S. Citizenship. EE, ME, Physics, Math degree. One 
to five years’ experience. A desire for technically de- 
manding and stimulating work. 


Write in complete confidence to: 
Mr. George B. Callender, Dept. 62A 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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METALLURGIST 


Supervisory position in 
aircraft plant. Graduate 
capable of solving produc- 
tion problems, writing 
technical reports and con- 
ducting metallurgical in- 
vestigations. Preferably 
with some experience with 
heat and corrosion resist- 
ant alloy. Salary com- 
mensurate with experi- 
ence. For interview write 
Mr. J. D. Batten 


SOLAR AIRCRAFT 
COMPANY 


DES MOINES, IOWA 


McGRAW-HILL 
Seeks 
ENCYCLOPEDIA EDITOR 
in 
ENGINEERING 
(Aeronautical-Mechanical) 


if your background is in mechanical and/or 
ceronautical engineering, and you are in 
terested in a career of scientific publishing 
here is your once-in-a-lifetime opportunity 
The McGraw-Hill Book Company is produc 
ing a multivolume Encyclopedia of Science 
and Technology. The qualified man will 
become a member of the editorial staff 
which will plan and produce this encyclo 
pedia, coordinating the efforts of the 
world’s authorities who will write the basic 
articles for the encyclopedia 


The encyclopedia offices are in beautiful 
Charlottesville, Virginio, a university town 
in the foothills of the Blue Ridge mountains 
The staff-editor positions are permanent 
since the encyclopedia will be kept up to 
date by continuous revision and a year 
book will be published 


Send your resume and salary requirements 
directly to McGraw-Hill Encyclopedia of 
Science and Technology, Box 3757, Univer 
sity Station, Charlottesville, Virginia 
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Be certain. you 


MAKE THE RIGHT cx cHoice! 


— 


HAVE THE RIGHT son JOB! 


Y 


ASK YOURSELF THESE QUESTIONS 
—IT WILL PAY YOU. 


CHALLENGING Whether a Recent Graduate making his first choice or a veteran Engineer 


OPPORTUNITIES IN seeking that permanently RIGHT position, ask yourself the following questions 
MY TALENTS ARE BEST SUITED FOR? 
° Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 
AVIONICS es individual opportunity for developm 
INERTIAL SYSTEMS STARTING WAGE? POTENTIAL EARNINGS? 


At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both er and future 


COMPUTERS are entirely dependent upon you. At AC you determine your 


(Digital and Analog) earnings. 
. PERMANENCY OF POSITION WITH AC? 
MISSILE GUIDANCE AC has been designated the official ELECTRONICS DIVISION 


for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 


JET ENGINE Electronic ... making America so it's safer and better. 
FUEL CONTROLS RESEARCH FACILITIES? 


At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field, 


with LIVING CONDITIONS? 
C Are the finest possible in Milwaukee, America’s most progressive 
AC ELECTRONICS town combining big town cultural and civic advantages with 


DIVISION small town hospitality. “An ideal town for ideal family living.” 
OF WHAT CAN AC DO FOR ME? 


Write us in strictest confidence... you will hear from us by return mail. 


Send us the coupon below... YOUR FUTURE DEPENDS UPON 11 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis 


GENERAL 
a (_] So you can better ‘‘tailor make” your offer tw me I have attached a resume of my 
E MOTORS education and or work experience. 
d Ba C) I will send it at a later date. 


Send me full particulars about AC ENGINEERING OPPORTUNITIES 


Name 


Address 


EMPLOYMENT OPPORTUNITIES 
» » S 
( % 
| 
2, Wis. Zone State 
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EMPLOYMENT OPPORTUNITIES 


THIS COULD BE THE 
MOST PROFITABLE HALF HOUR 
OF YOUR LIFE! 


Will you invest a three-cent stamp and 
a half hour of your time in your future? 
If so, just fill out the coupon, and we will 
send you the most complete guide to job 
opportunities in the guided missile field 
ever published 
This booklet 
Guided Missiles’ 


print your own future 


—~*Your Future in 
can help you blue- 
It contains a de- 
tailed backeround of the functions of the 
Bendix 


groups, such as systems analysis, guid- 


various Missile engineering 
ance, telemetering, steering intelligence, 
component evaluation, missile testing, 
environmental testing, test equipment 


design, reliability, ram-jet propulsion, 


hydraulics, and other important en- 
gineering operations 

Here is exactly the type of information 
that every ambitious engineer should 
have if he is concerned about his future. 
Why not tear out the coupon and send 
for your copy of the booklet now? A 
half hour spent reading it could be the 


most profitable half hour of your life, 


prime contractor 


for the TALOS MISSILE 


NAME 


Bendix Products Division— Missiles 

406 K, Bendix Drive, South Bend, Indiana 

Gentiemen: | would like more information concerning opportunities in guided 
missiles, Please send me the booklet “Your Future In Guided Missiles”. 


ADDRESS 
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STATE 
4 


GENERAL 
MANAGER 


$25,000 


Our company is a well-known 
manufacturer of component 
parts for the aircraft industry 
with annual sales volume in ex- 
cess of $40,000,000, We have an 
excellent opportunity for an ex- 
perienced manager to direct our 
rapidly growing West Coast Di- 
vision whose sales now exceed 
$2,000,000 annually. 


Experience as a General Man- 
ager or as combined Sales and 
Manufacturing executive in a 
small company or division is 
desired. We prefer a man be- 
tween the ages of 38 and 50. 


Your reply should give basic 
facts such as age, present busi- 
ness connection, home phone, 
ete. It will be treated in abso- 
lute confidence. 


P-5488, Aviation Week 
Class. Adv. Div., 
P.O. Box 12, N.Y. 36, N.Y. 


ASSISTANT PUBLICITY DIRECTOR 


Needed by trunk carrier operating in the 
west. Send brief resume of background, 
recent photo, and salary requirements to: 


P-5262, Aviation Week 
N. Michigan Ave., Chicago 11, Ill 


ENGINEERS 


if have been oking f an Agency 
thar | killed in the STATE of THE ART of 
Technical Keeruit RELIABILITY OF 
FORMATION ink position hy not cor 

municate with mee ALA, POSITIONS FEI 


FIDELITY PERSONNEL SERVICE 
1218 Chestnut St Phila. 7, 
‘ nd Nucleo 


pecialiate in 


Pa 


riation, Electronics a nic 


REPLIES (foe No.): Address to office nearcet you 
Thin publication Classified Ade, Dix 
NEW YORK: P.O. Row 12 (46) 
CHICAGO N ve 
SAN FRANCISCO: 68 Poat Bt 
LOS ANGELES: 1125 W 


POSITION WANTED 


Experienced Service Engineer Customer Reta- 


tion Field Service -ower Plant r-frame 
Accessories Service Supervision ALE Weeat 
Coast——Resume furnished. PW-5239, Aviation 
Week 

DON’T FORGET 


the bex number when answering adver 


tisements. It is the only way we can 


identify the advertiser to whom you are 


writing 
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EMPLOYMENT OPPORTUNITIES 


for minds with 20-20 vision 


7. ABILITY to see clearly with the mind’s eye is char- 
acteristic of most good engineers. Nowhere is it more 
highly prized than here at Goodyear Aircraft. 

Our creative engineers are men of talent and training, 
of course. But beyond that, they are men gifted with an 
uncanny capacity to look ahead, think ahead and above 
all, see ahead. 

Their materials are the progress of the past. Their 
genius is the promise of the future. 

To fulfill that promise, our engineers have at their dis- 
posal the most modern facilities, including one of the 
largest computer laboratories in the world. They have 
unlimited opportunities in the field of their choice — 
whether it be airships, missiles, electronic guidance 
equipment, structures — or countless other challenging 
activities. 

There are no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
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yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engi- 
neering staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 


You'll find salaries and benefits agreeable. If you wish 
to continue your academic studies, company-paid tui- 
tion courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at \.// 
GOODFYEAR 


AIRCRAFT 


The Team To Team With in Aeronautics 
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EMPLOYMENT OPPORTUNITIES 


BURROUGHS RESEARCH CENTER NEEDS Good ENGINEERS 


ALL THINGS 
ARE BORN 
IN THE MIND 
OF NAN 


. «. it is the responsibility 
of the engineer to develop 
these thoughts for practi- 
cal, profitable use. 


All ideas are but a result of what 
has gone before and man’s ability 
to adapt his vast store of acquired 
fact to reason. His mind, when 
used efficiently, is the most prolific 
of all computers — it can think, 
remember, reason and store infor- 
mation better than any man-made 


edge residing within the thinking 
individual is a scarcely tapped 
source of a whole torrent of ideas. 


As these new ideas unfold, it will 
be the responsibility of the 


reasoning to these new concepts 
. to develop them for the most 
practical and beneficial use. 


citing discoveries. in the field of 


into the Burroughs story today? 


Inquiries are invited 
from those qualified as 

© ELECTRICAL ENGINEERS 

© ELECTROMECHANICAL ENGINEERS 
© PHYSICISTS MATHEMATICIANS 
© MECHANICAL DESIGN ENGINEERS 
© MECHANICAL ENGINEERS 


'M. E. JENKINS, PLACEMENT MANAGER + PAOLI 4 


For Interview at Your Convenience 


BURROUGHS CORPORATION 


PAOLI, PA. + On Philadelphia’s Main Line Near Historic Valley Forge 
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machine. This deep reservoir of 
conscious and unconscious knowl- 


engineer and scientist to apply his 
practical experience and trained 


‘ That is just what we are doing at 
the Burroughs Research Center. If 
you want to be a part of these ex- 


electronic computing, why not look 


Stuffed-shirt policies that 
hamper careers and stifle the 
imagination of engineers have 
no place here. JED engineers 
are working on some of the 
most highly engineered prod- 
ucts in the world — advanced 
jet engines and nuclear appli- 
cations to flight. Management 
appreciates the fact that they 
need freedom to think and act 
—and sees that they get it. If 
this is the way you like to 
work... 

Investigate the Openings Below : 
® Rotating Components Design 
= Hot Frame Components Design 
= Combustion Parts Design 
® Test Instrumentation Evaluation 
® Turbine Aerodynamic Design 
Compressor Mechanical Design 
® Experimental Stress Evaluation 
8 Jet Nozzle Design 
® Plant Engineering (Electrical) 
® Metallurgical Engineering 
® Equipment Design 


For further information, 
call collect: 


POplar 1-1100 


(Cincinnati) 


Or, write in confidence to: 
Mr. J. A. McGovern, Prof. Placement 
JET ENGINE DEPARTMENT 

Bidg. 501, Room 171 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 
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EMPLOYMENT OPPORTUNITIES 


4 ~ 
| To SENIOR TRANSMITTER 
| 
who advertise SALARY TO $12,000 
for MEN: Position requires five years’ design and development 
experience. Work in the field of radar transmitters, and 
beam type power devices particularly desirable. Respon- 
When the ye y P 
sibilities will include development of modulators and 
cants for a single position it transmitters for high power airborne equipments using 
frequently happens that the the latest developments in microwave power tubes. 
only letters acknowledged Excellent growth possibilities with RCA Airborne System 
are those of the most promis- Department located in Philadelphia area. 
ing candidates. Others may d 
not receive any indication To arrange interview, send resume of education and experience to: 
that their letters have even Mr. Robert A. Wallace 
been received by a prospec- Engineering Personnel, Dept. 7 13G 
: Radio Corporation of America 
> tive employer much less Bidg. 10-1 
given consideration. These Camden 2, N. J. 
men often become discour- 
aged, will not respond to RADIO CORPORATION OF AMERICA 
te future advertisements, and 
sometimes question their 
bona fide character. 
ied advertisement print- When you are in need of specialized men for specialized jobs— 
ed in the Employment Oppor- contact them through the EMPLOYMENT OPPORTUNITIES 
tunities Section is duly au- SECTION of McGraw-Hill publications. 
thorized. The EMPLOYMENT OPPORTUNITIES SECTION is the national 
It will help to keep our market place for those wanting the services of men in technical, 
: engineering and operating capacities in the fields served by these 
readers interested in this ad- sara 
publications. 
vertising if you will acknow!l- 
d li , AMERICAN MACHINIST ENGINEERING AND MINING JOURNAL 
edge every application re- AVIATION WEEK ENGINEERING NEWS-RECORD 
; ceived, even if you merely BUSINESS WEEK FACTORY MANAGEMENT AND 
return the letters of unsuc- 
CHEMICAL WEEK FLEET OWNER 
cessful applicants with, “Po- COAL AGE FOOD ENGINEERING 
sition filled, thank you” writ- CONSTRUCTION METHODS AND EQUIPMENT NATIONAL PETROLEUM NEWS 
CONTROL ENGINEERING NUCLEONICS 
ten or stamped on them. ELECTRICAL CONSTRUCTION AND PETROLEUM PROCESSING 
: MAINTENANCE PETROLEUM WEEK 
We suggest this in a spirit ELECTRICAL MERCHANDISING POWER 
of cooperation between em- ELECTRICAL WHOLESALING PRODUCT ENGINEERING 
ployers and the men replying — 
! to employment advertise- 
eit The men you need are the men who read the 
. 7 EMPLOYMENT OPPORTUNITIES SECTION of 
Classified Advertising Division 
McGraw-Hill Publishing Co., Inc. McGRAW-HILL PUBLICATIONS 
P. O. BOX 12, NEW YORK 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


NEEDED IMMEDIATELY 


POWER PLANT 
INSTALLATION ENGINEER 


Will be handling complex problems in the installation 
of aircraft power plants in our Business Transport 
Division. Must have ability to direct and supervise re- 
lated projects. 5 to 10 years experience required. 


POWER PLANT TEST ENGINEER 


Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required, 


ACOUSTICS ENGINEER 


Master’s degree or equivalent in technical experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 


METALLURGISTS 


Master’s degree or equivalent in technical experience. 
Will be responsible for entire Metallurgical Program 
which includes research on heat treating and manufac- 
turing processes. 


AEROUDYNAMICIST 


Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 


THERMODY NAMICIST 


Needs 3-5 years experience in induction system design, 
aircraft air conditioning and pressurization, and in- 
ternal aerodynamics. Ready to take responsibility for 
first piston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Road, Wichita, Kansas 


USE NATIONAL CLASSIFIED ADVERTISING 


for bringing business needs of opportunities to the attention of men associated in 


administrative, executive, management, sales and responsible technical, engineer 
ing and operating capacities with the industries served by McGraw-Hill publications 


For advertising rates of other information write 


Classified Advertising Division—McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, New York 36, New York 


FOR RATES 


OR INFORMATION 


About Classified 
Advertising 


The MeG: 


ATLANTA, 3 


Graw-Hill 
rest You. 


1301 Rhodes-Haverty Bldg 


mM. MILLER 


BOSTON, 16 


JAckson 3.6951 


350 Park Squore 


CHICAGO, 11 


HUbbard 2.7160 


J. SWEGER 


520 No. Michigan Ave 


MOhawk 4.5800 


W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rood 
Swifton Village, Apt. 2 


‘ 


CLEVELAND, 15 


G. MILLER 


1510 Hanna Bidg 


SUperior 


W. SULLIVAN 


DALLAS, 2 


1712 Commerce St 
Vaughn Bldg 


Riverside 
G. JONES 
E. SCHIRMER 
DETROIT, 26 
856 Penobscot Bidg 
WOodward 
Ww. STONE 
LOS ANGELES, 17 
1125 W. 6 St 
MAdison 


G. FRUHLING 
D. McMILLAN 


NEW YORK, 36 
500 Fifth Ave 


PHILADELPHIA, 


S. HENRY 
D. COSTER 


R LAWLESS 


3 


Oxford 


17th & Sansom St 
Rittenhouse 
H. BOZARTH 


ST. LOUIS, 8 


R. EDSELL 


3615 Olive St 


JEflerson 


W. HIGGENS 


Ww. WOOLSTON 


SAN FRANCISCO, 4 
68 Post St 


DOuglas 


1.7000 


7.5117 


2-1793 


6.9351 


3.5959 


6-0670 


5.4867 


2.4600 
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PERSONNEL MANAGERS 


Looking for 
Engineers .. . 
Technicians? 


Write 
for free 


copy of 


“Reservoir 
of ENGINEERS and 
TECHNICAL MEN” 


The engineers and technicians you 
want to reach are gathered in con- 
venient, compact groups—as this 16 
page booklet points out. 

It keys the job titles these men 
hold to the McGraw-Hill publica- 
tions they read for on-the-job infor- 
mation. It explains how you can 
make contact... channel, concen- 
trate your employment advertising 
to just the men with the job qualifi- 
cations you want. . . without wast- 
ing advertising money for higher- 
priced space in publications with 
general circulation, in which you 
pay for perhaps 999 unqualified 
readers for every 1 who may meet 


your job requirements. 


Write for your free copy to 


Classified Advertising Division 
McGraw-Hill Publishing Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
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ELECTRICAL 


Inertial 
Guidance 
System 


Program 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and thei 
Servo Loops in the most versatile laboratories in the country 
Work with che fop men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 
AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee 
GM's long-standing policy of decentralization creates in 
dividual opportunity and recognition for each Engineer hired 
Milwaukee offers ideal tamuly liv 
ing combining small town hospital 


ity with every metropolitan shopping 
and cultura! advantage 

For personal, confidential inter 
view in your locality send complete 
resume to 


Mr. Cecil E. Sundeen 
Supervisor of Technical Employment 


ELECTRONIC ENGINEERS 


MECHANICAL 


EMPLOYMENT OPPORTUNITIES 


Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


FLINT 2, MICH. + MILWAUKEE 2, WIS, 


in Indicator Design 


An excellent opening for a Design Engineer exists 
in General Electric's Light Military Electronic 


Equipment Department 


The capable man will find rough problems to lick 
in designing indicator circuitry for landbased CIC 
He will be called upon to assist in the development 
of complex indicators and associated equipment, 
for display of data obtained from high-power, long 
range airborne search radar. The problems will tax 
his knowledge of digital computer techniques, CRT 


display and video indicating circuitry. 


To learn more of this position in a young and grow- 
ing group and the rewards it carries, write today to: 


Mr. JOHN STERNBERG, Room 861B 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD UTICA NEW TORK 


_ 
§ 
~~ 
| 
; 
Zero in on a Career 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS & SCIENTIST 


To Generate 


Practical Solutions 


Republic Aviation’s Development Staff has 
important openings for engineers capable 
of solving practical problems in: 


FLIGHT DYNAMICS 


The work involves studies of performance, stability, control, flight 


loads, engine inlets and exits, and aerodynamic heating on atmos- 


pherie re-entry. The problems have direct application to vehicles 


and systems ranging from zero-velocity VTOL craft far into the 


hypersonic regime of ballistic and glide weapons. 


Engineers with experience in solving intensely practical problems 


will find staff openings of exceptional reward, and opportunity for 


continued professional growth with the creators of the XF-103 and 


the F-105B Thunderchief ... most powerful supersonic fighter-bomber 


++ designed and built under the Weapons System Concept. Graduate 


engineers with various ranges of experience will discover work levels 
fitting their degree of training and ability. 


Salaries are highly competitive. Benefits are broad and 
intelligent, and include opportunity for advanced aca- 
demic work. Positions are on Long Island, choice among 
Atlantic coast locations for working, living, relaxing. 


Send a comprehensive resume today to 


You will receive a prompt, personal reply. 


FARMINGDALE 3, LONG ISLAND, 


SUE AVIATION 


to Pressing Problems 


Mr. George R. Hickman, Engineering Employment Manager 


EMPLOYMENT 
PROBLEM? 


When you are in need of 
specialized men for spe- 
cialized jobs, contact them 
through an employment 
ad in a McGraw-Hill Pub- 
lication. 


Management, Engineering, Production, 
Maintenance, Selling these represent 
broadly the principal functions in business 
and industry. And it is principally to the 
men ond executives who fill key jobs in 
these important divisions that McGrow- 
Hill publications are directed 


McGraw-Hill Domestic 
Publications 


AMERICAN MACHINIST 
AVIATION WEEK 
BUSINESS WEEK 
CHEMICAL ENGINEERING 
CHEMICAL WEEK 

COAL AGE 

CONTROL ENGINEERING 


CONSTRUCTION METHODS AND 
EQUIPMENT 


ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 

ELECTRICAL MERCHANDISING 

ELECTRICAL WHOLESALING 

ELECTRICAL WORLD 

ELECTRONICS 

ENGINEERING AND MINING 
JOURNAL 

ENGINEERING NEWS-RECORD 


FACTORY MANAGEMENT AND 
MAINTENANCE 


FLEET OWNER 

FOOD ENGINEERING 
NATIONAL PETROLEUM NEWS 
NUCLEONICS 

PETROLEUM PROCESSING 
PETROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 


THE MEN YOU NEED ARE 
THE MEN WHO READ THE 


McGRAW-HILL PUBLICATIONS 


330 West 42nd St., 
New York 36, N. Y. 
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What is 


your problem? 


Competent men for your staff? 
employment? ... or are you 


looking for—or offering—a busi- 
ness opportunity of special 

terest to readers of this publica- 
tion? You can get their atten- 
at small cost 


tion through an 


advertisement in the Employ- 


ment Section of AVIATION W FER. 


ANTENNA ENGINEERS 


iF YOu want... A_ responsible 
and/or design 


position in antenna research, de 
velopment on a long-range pro 
gram basis 
Opportunities for professional growth. 

A choice location in the San Francisco Bay area, 
convenient to mountain and seashore resorts, with 
an internationally known cultural center .. . 

A BS, MS or PhD in Electrical Engineering or 
Physics. 

PLEASE WRITE ww 


AND YOU HAVE... 


N. J. Gamara, Head of Antenna Research & Development 


ELECTRONIC DEFENSE LABORATORY 
VSYLVANIA ¥ 
\ L\ i i 


Box 205-—Movuntain View, Calif 


SEARCHLIGHT SECTION 


Immediate Sale 
LOCKHEED LODESTAR | 
Presently in executive — 
1820-56 Engines; 240 Hrs. 
$.0.H. 4000 Hrs. Total Time. 


Gi TIMMINS AVIATION 


LIMITED 
Montreal Airport, Montreal 
Deal Directly 
with Owner 


1951 Executive Dove 
FOR LEASE 


Executive style 
6 passenger cabin 


a a Vike 
on m 
ulred 
$1000 monthly 
At thin very low rate it will pay ¥ 
ra ad of owt Ww ay hu ' 
al 4 
ee engines. Option to purchase may « 
be arranged with lease payments applicat 
TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
A. J. Ming Hunter 6-7690 


C-46 AIRCRAFT 
IMMEDIATELY AVAILABLE 


SALE OR LEASE 
Fully Licensed 
48,000 Pound Gross Weight 
Passenger or Cargo 
Can Convert to CW-20 
and Your Specifications 


International Aircraft Maintenance Company 
Hangar 3 Lockheed Air Terminal Burbank, Calif 
Thornwall 26164 Cable: toterair Stantey 75378 


FOR SALE-IMMEDIATE DELIVERY 


COM M UTER Will lease at $6,000 per month — minimum one year 


formerly the C- 46 + TRANSPORT CATEGORY APPROVED 


© 58 PASSENGER CONFIGURATION 
* RAMP STAIR DOOR 


These plush but practical aircraft are 

exact duplicate detail of those now in 
ervice ot NOR PHEAST AIRLINES 

Now for the firet time, the (46, as 


remanufactured by Long Keach Aeromotive 
in be used for all types of 
cheduled passenger and cargo operation 


| PERFORMANCE FIGURES SMITH CW 20-T 


Operating speed at mp each engine mon 
Range af operating speed 00 hp) with 1400 gate fue 1790 miles 
200 


LONG BEACH AEROMOTIVE 
LONG BEACH MUNICIPAL AIRPORT, LONG BEACH, CALIF. /GArfield 4-6588 


AN HARDWARE & FITTINGS 


Staintess, Aluminum, Grass, Steet. All sizes-—im- 
mediate delivery trom world’s largest shelf stock 
Buy direct from manutacturer Lewer oerices— 
quicker service. Send for free wall charts showing 
complete tine of AN Fittings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Biva Cotver City, California 


SPARKPLUGS WANTED 


Surplus of used siroraft spartpiugs wanted Highest 
prices paid for 48662. 5/2. 5/4, 8/4, 8/5, 


> 181, A.B. 14-18: AC 
OR; ALN. 6/43: 60082, 61987 


RADIO 6 ELECTRONICS SURPLUS 
14000 Brush Detroit 3, Mich 
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NOTE. All figures based on actual CAA “T Category” Performance Data 
at maximum gross weight 4/650 ibs 
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SEARCHLIGHT SECTION 


Full airline equipment 


Deal directly with owner 


For Sale—iImmediate Delivery 


26 passenger ex-Eastern Wright G202A 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Hunter 6-7690 


transceiver, L-2 auto pilot with 
receiver, dual hydraulic, 75 amp. 
in excellent condition. Can be 
Phone collect MArket 

or write: 
Class. Adv. Div., 


For Immediate Delivery 


AERO COMMANDER 680 


250 hours since new, 7-place, fully equipped, dual omni 17L6 and 51X-1A 
automatic 
gens., 
seen in New York 
2-5671, Ne 
FS-5494, Aviation Week 
P. O. Box 12, 


ADF 14, range 
Relicensed and 


approach, 
fuel flow meters, 
area. 


wark, N. J. 


N. Y. 36, N. Y. 


Deal Directly 
with Owner 


HANGARS 


US. Navy type. 
120° clear span 
by 200° depth 
Doors 120'«28’ 


All Steel Constructed. Excellent mone- 
tary saving and good delivery I ou 
are considering the construction a 
of this size 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J. 
Hunter 6.7690 


Immediate Delivery 


We stock, overheul, and install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 
~75, ~92, —94 ~202, —56, 


R985 R1340 R2000 


and our most popular DC3 engine 
R1630 ~ SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field Inc. 


St. Lovis, Mo 


For Immediate Sale 


ROYAL GULL AMPHIBIAN 
This Aircraft has 
operated exclusively for 
one company — 270 Hrs. | 

time since manu- 


Al) | IMMINS_AVIATION 


Montreal Airport, Montreal 


_F 
\ 
Toi as 
41 + 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santa Monica Airport, Santa Monica, California 
Builders of the Incomparable Learstars 


dian 


Details and photographs 
request. 
TIMMINS AVIATION 


DOUGLAS A-26B 


Sale or Lease Purchase 


Super Deluxe—Cabin 8 Passengers 


raw CH-16 Injection 
Hamilton Keversible Pwropeilers—Auto 
Feather 


Completely Equipped with Collings Inte- 
rated Plight System, Bendix DME. Sperry 
Analyzer, Bendix Fault Detector 

System, Auto Pilot with Approach Coupler 

and Throttle servos 

New Kadar 

Trades Considered. Priced below Market 

WM. MILLER 
39-33 223 St., Bayside 61, N Y 
Bayside 5-7100 


AIRCRAFT TITLE SERVICE 


Fast, dependable title reports! 
Abstracts showing past and present 
owners, mortgages, and liens 

Settioments 
AERO TITLE COMPANY 
Barr Building, 910 17th St.. N. Ww 
Washington, 0 C 
PHONE NAtional 8.0904 


Escrow Service 


FOR SALE 
DC-4's 
CARGO OR PASSENGER 


Heavy Floor and Cargo Door 
R-2000-9M2 Engines 
2876 Gallon Fuel 
Complete Radio Equipment 
70 PASSENGER 
READY TO GO 


AMHONAT CO. Inc. 


1810 Charlotte Phone Vi 2-3402 


Kansas City, Mo 


LOCKHEED 
LODESTAR 


EXCELLENT RADIO 
WRIGHT ENGINES 


200 Hours Since Conversion 
and 8000 Hour Overhau! 


FUEL TANKS RESEALED 
DUAL FUEL SYSTEM 
Priced for quick sale 
Brochure On Request 


AIRCRAFT SERVICE INC. 


CLEVELAND HOPKINS AIRPORT 
Cleveland Ohio OR 1.0911 


NAVCO Lambert Field 
St. Lowis, Me 
PErshing 1-1710 
has in stock 
A.R.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 


When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
oddress a single reply to more than one 
individual box number. Be sure to address 


separate replies for each advertisement. 
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eldom knocks at all. It 


doesn't even know 


Opportunity 
u ually where you 
live! 

great 


Unfortunately, there are a 


many brilliant, deserving engineers and 
scientists who are patiently waiting for 
to come 
bash in their front 
grab them by the lapels, 
and trundle them off to top manage 


bundk 


their big chance’ roaring 
down the street 


door 


ment heaven where the big 
is made 
Hold on 


engineers are deluding 


the ve ry fact that many 
themselves into 
obscurity gives you your greatest com 
petitive advantage in getting ahead 

W hile 
futilely 
crash in 


your optim ti counterpart is 
fortune to 


do 


good 
all you have to 


waiting for 


yourself to the people who need you 
badly 

Through DECISION/INC 
do this quickly, easily thoroughly con 
fidentially. ind at absolutely 
As management consultants and spe 


you can 
no cost 


cialists in’ technical-executive recruit 


ing, we have hundreds of clients who 
pay us to find promising men for many, 
many supervisory and management 
positions Our client list represents mor 
first-name ¢ mployme nt contacts than 
you could create in your entire lifetinn 
That's one of the reasons why Decision 
ind only Decision—can give you 
such broad national coverage of enw 
necring opportunities 
Find out how Decision, originators of 
DECISION/REGCISTER, 
can he Ip you make the most of your 


real pote ntial. You can't lose. Mail this 


the unique 


coupon right nou 


DECISION /INC 


Publishers of the authoritative 
nginecrs Job Directory 


Olwer P Bardes, President 
DECISION /INC 

Management Consultants 

1664 First National Bank Building 
Cincinnats Oto 


Lets get started Show me the nest step 
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LETTERS 


“CAA Closed Airway” 


An item which ippeared on p. 25 of the 
June 17 issue of Aviation Week alleged 
that the Navy exercised unilateral control 
of the airspace along the Miami, Florida 
Wilmington, North Caroline airway (Con 
trol Area 1150), barring civil aircraft from 
traversing this route 

Ihe statement, “First news airlines 1 
ewed of the Navy’ tion was pt 
cemptory notice directing Eastern and Na 
tional flights northbound from Mian to 
proceed to the inland airway at Jackson 
ille is not factual. Actually, restrictions 


placed upon civil air carriers in. this case 
is well as in previous case were imposed 
by the Civil Acronauti Administration 


through its refusal to clear auwcraft through 
the area in which the Navy was conducting 
framing Exercises 
The Navy maintams the position that it 
radar control capabilitu we more than 
idequate to provide safe separation between 
ivil and naval aircraft with due regard for 
the ifety of the former as required by 
Article 3 of the Chicago Convention, It 
hould be noted that many other member 
nations of the International Civil Aviation 
Organization observe the principle of 
permeability of the airways” by military 
under military radar control It 
also pertinent to note that American flag 
accept thi principle m many parts 
of the world 
I trust the foregoing will clarify the fact 

thi 

Garrison Norton 

Assistant Secretary of the Navy 

for Air, Washington, ¢ 


Working Time 30% 
Please let me add my voiwwe to those of 
the Happy Jobshopper (AW May 20 
p 155) and Unhappy Homesteader (AW 
June 17 


have worked as an engmecr m= two 
large aircraft plant md have finally come 
to the conclusion that my long vear spent 
m college “sweating out the book Were 
completel wasted. Tam one of those un 


fortunates who received only a bachelor 
degree and, therefore, am not qualified to 
lo anvthing on a higher level than multi 
iy and divide or draw mterminabl graph 
It ws no wonder that the turnover of engi 
neers i 80 high: we are incessantly search 


mg for some place that will utihze om 
thilits md knowledge, and finding noth 
ing but disillusionment 

these we merel gripe 
from: chssatisfaction, but behind most gripe 
lie m clement of truth Several of ou 
our supervisor what was really 
juired to get ahead at our pA Hh 
epl va \ genume imterest the jol 
hown by vour wallonigae to come in and 

rk extra 

Sin then we hav een by observation 
that thi certainly true; the men who ar 
rapidh ulvancing position mad salar 
we tho who work lon ifter the other 
have gone home im the evening no oman 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St... New York 36. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


1s 20 to 40 extra hours a week ill 
without pay, of course Phere are severa 
engineers who work very hard all day, but 
then leave at quitting time. These are not 
regarded i the top notcher even 
though im many an the quality and 
quantity of their work is far superior to that 
of the late worker In my opinion, thi 


is a deplorable state of affair Simplified 
it boils down to this 
Problem: Hlow do I advance as an en 
ginecr m the aircraft industry? 
Solution: Make sure the boss can se 
you are working, especially after hour 

(On three or four occasions when our 

supervisor was out of town, these late 

workers left the same time as evervon 
else. ) 

Because of the lack of interest im graph 
plotting and the uselessness of attempting 
to do a good thorough job in the face of 
the late worker the efficiency of most 
engineers is unbelievably low Another em 
ploye and myself studied the members of 
our group for a week, and found that on 
the average the engineer was actually work 


ing about 30% of the tine This includ 
1 substantial allowance for “thinking time’ 
which suspect in) many cases is just 
relaxation time The rest of the time i 
distributed as follow bull sessions—60% 
ogling girls 5! miscellaneous (shooting 


rubber bands, making paper airplanes, et 

\ the Unhappy Homesteader com 
mented, where clse but in the aircraft in 
dustry can vou get paid so much for doing 
littl? Discustep 


Satellites for Defense 
In reply to the letter AW June 17 


122 titled Oppose Cut the ce 
tense of this country does not depend on 
how much mon thr overmment mn 
pend in a ridiculous fashion as it doc 
today but im spending the money wisely 
a coordmated mussile program 


from windy generals, admirals, and politica 
figs \ coordinated p ram of th typ 


would have nven thi ountry manned 
atellites toda 1 defense far superior and 
ost 

Thi oF cours would be Oppo ed by thi 
Repub! m Parts vhich big busin 
for th nam propaganda line of prosperit 
would be eliminated 

Knowing this R m sit back (whil 
oncentritng on tablishing manned it 
ellite md watch th ntry spend itself 


ill It is not Russia who on the pot 


but the United State Without the war 
th if we lo not hav pro perity with the 
war threat we ha 1 fly-by-night prosperity 
Ihe latter is a good propaganda line for the 


politician, especially during election tiny 
The adults and children of this count: 
have a marvelous future, a few extra dollar 


today and no tomorrow I don’t think 
myone needs a dollar that desperately. | 
believe the American people would prefe: 
i decent existence for their children wit! 
a superior defense and an authentic pro 
perity than the present ridiculous situation 
As for our excellent economic situation 
the U. S. Senate is about to start an in 
vestigation into this field and I don’t blamx 
them with the dollar value about 45 cent 
In conclusion, this country needs a co 
ordinated missile program to develop 
manned satellites (before Russia) for an 
uithentic defense, and the clection of in 
telligent personnel. into the government t 
give this country a genuine prosperity 
H. Trasxo 
West Hartford, Conn 


Mistaken Identity 


Re Aviation Werk, June 17, p. 33 
maybe a Neptune can carry one under each 
wing, but I'll bet vou a (stormy) Petre! 
that the plane depicted is a PB2Y-4. Pretty 
juvenile mistake for Aviation Week 

J. Suerpon Lewis, Chief Pilot 

Thatcher Glass Manufacturing Co., In 

Elmira, N. Y 
Pilot Lewis and other sharpeved reader 
are right. Plane depicted is a Convai 
PB2Y-4 Privateer —Ed. ) 


More Wind Tunnels 


It seems that our customers are the onl 
ones who know of our wind tunnel facil: 
tics. Your listings of small supersonic and 
transomic wind tunnels on p. 341 and 345 
respectively, of the June 3 issue are incom 
plete. In our icrodynamic laboratories we 


currently operate three small supersoni 
wind tunnels, one of which is 8x8 in. an 
other 12x12 m., and the third 14x14 m 
in test section. These tunnels all cover th 
Mach number range from 1.5 to 4.0. The 
are all push-pull type blowdown facilitic 
Stagnation pressures ranging from 1 to | 
itmospheres are possible At these 
laboratories we also operate a 22x22 in 
transome tunnel. This tunnel has a stagna 
tion pressure of one atmosphere and is of 
the blowdown typ 
In addition to these wind tunnel facil 
tics we also have specialized engine exhaust 
nozzle test ng In these rigs we m cove! 
nozzk pressure ratios to 40 to 1 with bot! 
primary and secondary internal flows and w 
are also able to study engine exhaust no 
zles operating with both internal and « 
ternal flow 
Actually it is alwavs a urprise to me that 

ou are able to collect such a vast amount 
of mformation as you m orporate into yo 
research and development editions Thi 
issue remains on my desk throughout th 
vear and is a continually useful source of 
reference for me 

J]. Leonarp Frame, Presiden 

FluiDyne Engineering Co 

M nim ipoli Minn 
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Leach is staying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 


conditions: 


RESISTANCE TO GREATER SHOCK AND VIBRA- 
TION Leach exceeds MIL spees in ability to 
resist vibration and shock... 
DEPENDABILITY AT HIGHER TEMPERATURES 
You get unfailing performance at tempera- 
tures as high as 120°C. ambient... 
SPACE-SAVING DESIGN Leach system- 
designed relays feature square cans, give you 
20% more relays in the space required by 
round ... 

OUTSTANDING RELIABILITY Quality control 
assures peak performance. Latest designs in 
sure contaminant-free relays because of 
la «if h 5s le adership int the fie ld of contamina 


tion research and development 


Leach offers a family of avionic relays which 
are more than a match for the accuracy de 
manded by today’s and tomorrow's ait 
craft and missile systems. That's why you 
find designers depending more and more on 
Leach when system reliability is vital and 


components must not fail! 


Send for the latest Leach Relay 
Handbook your best starting 
point when selecting any relay 


CORPORATION \ LEACH RELAY DIVISION 


, 5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 


€, 


\ Get everything you need and more ¢. 
/, 
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SUpersonic interceptors are afar cry, as Weapons co. from the famed 
mentucky Long Rifle. Yet, rifle and aircraft have much in common 
Doth were designed to be extremely accurate and reliable, both were 
Gesigned to protect America's frontiers 


mre Convair is an excellent example of modern day team 
Work and illustrates to full advantage the Weapon System concept 
of the U.S. Air Force. The aircraft is built by the Convair Division of 
General Dynamics Corporation, and contains a Hughes Aircraft Com 
pany armament control system, which utilizes a Master Data Com 
puter developed and produced by Servomechanisms, Inc. We are 
proud to be on this team. 


THE MASTER DATA COMPUTER 


The only practical way to meet the challenge of 
increased aircraft complexity, SMI's Master Data 
Computer senses temperatures, pressures, 
acceleration and other basic data; computes; 
and integrates them to provide vital contro! in- 
puts for aircraft's navigation, fire control, flight 
control and other systems. 


some SUBSYSTEMS GROUP 


PLANTS: WESTCHESTER CALIFORNIA HAWTHORNE CALIFORNIA Li ¥ * GAROEN CiTY Li 
GENERAL OFFICES: (2500 AVIATION BOULEVARD HAWTHORNE CALIFORNIA 


The products of SMI ore available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto 15, Ontario 


it 


